US009010759B2
a2y United States Patent (10) Patent No.: US 9,010,759 B2
McDonnell 45) Date of Patent: Apr. 21, 2015

(54) DRINKING GAME CUP OR ATTACHMENT (56) References Cited

WITH MAGNETIC ALIGNMENT PAD
U.S. PATENT DOCUMENTS

(71) Applicant: Sean Michael McDonnell, Burlington,

CT (US) 3,285,456 A * 11/1966 Pewitt ......cooevvvviiinninnne.n, 215/395
3,381,849 A *  5/1968 Gosta ......cooevvvviiiiniinnnnn, 206/520
_ . : 4,013,293 A * 3/1977 Hessetal. .................... 273/239
(72) Inventor: Sean Michael McDonnell, Burlington, 5213201 A * 51993 UmiKer oo 506/39)
CT (US) 5273,182 A * 12/1993 Laybourne ................... 220/740
| | o | 7,325,803 B1* 2/2008 Miranda ................... 273/108.5
( *) Notice: Subject to any disclaimer, the term of this 7.325.807 B1* 2/2008 EaSON .....cooovvvveverveveeenn, 273/342
patent 1s extended or adjusted under 35 7,546,932 B2* 6/2009 Smithetal. ................... 220/675
U.S.C. 154(b) by 0 days. 8,272,506 B1* 9/2012 Flanneryetal. .......... 206/217
8,282,457 B1* 10/2012 Edwards ........coooooeviiiniinn, 463/7
_ 2002/0134701 Al* 9/2002 Olsthoorn ........cocovvee, 206/503
(21) Appl. No.: 13/687,159 2004/0188942 Al*  9/2004 Trokan .........cccooo..... 273/342
: 2005/0029747 Al*  2/2005 Grayson ....................... 273/342
(22)  Filed: Nov. 28, 2012 2006/0000277 AL*  1/2006 Pietrorazio ............. 73/293
2006/0032776 Al* 2/2006 Klemetal. ................... 206/520
(65) Prior Publication Data 2007/0107460 Al* 5/2007 Webbetal. .................. 62/457.3
2010/0154683 Al* 6/2010 Royka .........covvvvveeiiinninnn, 108/28
US 2013/0134677 A1 May 30, 2013 2010/0170838 Al*  7/2010 Falcone .................. 210/222
Related U.S. Application Data * cited by examiner
(60) Provisional application No. 61/564,282, filed on Nov.
28, 2011. Primary Examiner — Nini Legesse
(74) Attorney, Agent, or Firm — James M. Smedley LLC;
(51) Int. Cl. James Michael Smedley, Esq.
A63B 67/00 (2006.01)
A63B 63/00 (2006.0:) (57) ABSTRACT
A63B 7/00 (2006.01)
A63F 9/00 (2006.01) The present invention generally relates to drinking games and
A63F 3/00 (2006.01) apparatuses for the use therewith. Specifically, this invention
(52) U.S.CL relates to an improved drinking game component and cup
CPC ......... AG63F 9/00 (2013.01); A63F 2003/00738  alignmentapparatus for use with various drinking games. The

(2013.01); A63F 2003/00927 (2013.01); 463F  drinking game cup or attachment and cup alignment appara-
2009/0058 (2013.01) tus may be designed 1n such a manner as to allow for simpli-

(58) Field of Classification Search fied, accurate and reliable positioning of one or more drinking

USPC .................. 2'73/309, 342, 400-402; 473/496; cups on a playing surtace.
108/25
See application file for complete search history. 20 Claims, 32 Drawing Sheets




U.S. Patent Apr. 21, 2015 Sheet 1 of 32 US 9,010,759 B2

e ey
R et e M

Ul . . "
o o U i St

I-.‘;.'..'..._.-- gl R .

T i Rty e
L e . Py s Y
:u.i'l". "ln.l.-f‘f':".',.-.'-'-"""""-'.......':".:'T‘:-‘ﬁ"

. . - . " X -k “-‘l. IW%. . -“ ‘*b#l- [T
*M"‘*.m# -':uh-ﬂ-'.h-.*-*ﬂ-ﬁ':ﬂ. *"H"'“ . : x . . I;; . --;'T:'IT'T - --IME-:*:.' [ -
S I R e A i
n . R L R R, . ,,____'-'_:L::::..__-?‘: ar,

.

bql-

.
oy

X
Rl r .#-'-I-

ﬂ.m-ﬁi‘**b.*#*_
-'.;,‘_ ik
L
b e :
L} U T I I T R R DT A L I ]
- . om o [
"

wo b
=

o T e T Y

.--1-.1-- - -~-|-|-..l-..-: .

ey
iy T*T..—.'U'Ivlwi‘_-qr

L | *:mﬁlﬁ__ﬁlﬁﬁtﬁ“’lt LI |
[Pt L L T i, . g,
e T e LT DL Ny e,

.o - r - F
= qn.. .

i

o -

Y -
agegl_n 1 i

LI

L i e S e Ny v

m‘-‘-bbbbbbbbbb‘l‘ﬁu*
LI -k ow

. D L L L R R .
[ -

e,

r c mom ok bk konoy -
o I I

ey ‘..",:":‘;‘Hf;"; CaL Fw*.,

e SR 0
T lbl"«‘b'l*-bbbbbb'ql"bb--\.l . . . ;] e A
[ . Lok oo - kL L
o et bR : T U SRR, P
Ll bb'\.. L
" a Tk E Fon S RS

L
L r - r kot
L b'rlrr. AT T e Ty n'n'rr.- e
L U U

N araralh

LICTE LI I I N
. -"rl

mr wr = oroa o

L -
n oo, N
it - -y F
i""-,,q_u-'x- N . u'u-;':.‘t’&
_.-'qbblr\-‘-bbbi'.\.#!_

I-'-I-'.- - . I".'h'.lp . - v . | . . : b
e e e e ' ' o~ o ..-‘l'
. B T
-‘*-ﬂ-‘ﬁ. - - P PY SCR i A -,-...,-.M'._-’I"'. g
bl Y ot

e “WM_'_.‘I"I-'* el

-



U.S. Patent Apr. 21, 2015 Sheet 2 of 32 US 9,010,759 B2

q-'--'-'-'-'-'--'-'-'-'-'--'-'--'-'-'-'-'-'--'-'-'-'-'--'-'--'-'-'-'-'-'-’-'-'-'-.‘--’-.l'
r

K il B e e e e e il e e B e i e e e e e e ) ke I e B e e e e e e e b Bl et e e R el e L EEREEREEE L EEEE LR R EERE L EREREEREEREERERERERERRERERJT
Fk*k*kFk'rhkbkbkrhk'rhkrhkkbkbkr*kF*Fr*rr s > rrhkirhkrrrhkrkibrrkrF*rikbikrfrbbkkFPk.T»F Fr ik krkribkbkbrkrrrkrkrikrkrkrr S krkrikrikrkrikeLPk r F* kbbb rkrikrhkrkrikrkrkr*ikrkrkbrkibkkFPrPkFF.»PrFE
" . . . .
LIE BE B B B B BE R R R BE NE R R N RE R R R N R RE R N B B RE R R R RE R R R NE RE R R N R RN NN L B B BE B B B BE BT R N N R R R N B R RE R A R RE R B R BE O RE R R N RE R R N N NN N
-.-.-.'1-.-.-'-.-.-.--'-.-.-.-.-.'-.-.-.-.----.-.-.-q.-.-.-.--.-.-.-.-.-.-.-.'-.-.-‘-.. T . L T T A R I T I A I L/ [

e

L]
[ ]
[ ]

Yo la
.

b
\ F ke r ek kbkbkbkrrhkrhkrirrhkrhkririkrikrkikrskkFkrirrskkrFr > klPk
r
EE B BE BE B B B BE R R B BE R RE N N B RE R N R BE RE R R N RE R R N N R R R N R R NN R R

T,
Ll
L] [ ]
F

= m 2 m EETTREAEITELET RERERTTRE

o

{\:‘44#44444444444444#44444444444#4444444#444! 'i
% A EM T R REEEEET W N RE RN R RETEEEEERET ORW -.-.'-.-.--q.-.-.-.*-.‘-q.'q'-..

§ -+

-+

.___._..._1,._._.,,_.1,f
.
:
1]
F
.
)

'
nr il
-

EJ
i
F

-t

,ttttttttqtttttt-.ttttttttttthf 1

[ERERERERRERERCERENFERE R ERNNS LN E E A N W _E_E W E_E_E_E_u_u_u .
IV VERE T \ . . .-‘ . . ] . T, -
' . - .
" 1 iy 3 ok - . e
ek ko ﬂ;-r ﬂf kol
T T S R I L] LTS - N LI L] . . . L I L ' .
. coeterereretere e e te e Tl L el e e e e I T T LT o T S T L e L L e n T N N
rh#h#b#*#b##th#########ﬁﬁﬁfﬁ########‘qL#*#b#b#b#b#h#hﬁkgbb#### P ﬁﬁﬁ1+¢¢+333¢¢-Ih#h#h#h#h#h#h#b#bh A ###+ﬁﬁﬁﬂ¢4##4##+¢4ﬁh#b#b#b#b#b#b#b#Jﬁhh4##4##4##ﬁﬁﬁﬁ##4#######H}hh#h#h#h#h#1
’ F i’r| ri’ F ko 4 5
X . -
g T PR TR iy (R |

-'-'-'-F-'-'-F-'-F-F-'-'-F-'-'-F-J‘-'-F-'-'-F-'-'-F-'-'-F-'-'-F-'-'-F-F-'-F-'-'-F-'-'-F-F-'-H-‘q‘
T T O T T e
P P P . . . . '

L

'I'I'I'I'I'"I'I'I'I""‘"‘""‘"""""""""""""‘""‘I
** F FEFEFEFEEFEEEEFEEFEEFEFEEEEFEEEEFEEFEPFEEEFE R R R,

s

I""""""""""""""""""""""""""""""'

brrrr-b
" roRTE R R '
e T T
U

F .
I
Lol o o

A d S S e e e S S A S S S e e S S S S s S S e A A A A S S S S e A A S S S S S S e o A S S S S S S e S S S S S S S S o S S S S S S e A A A A S S S e A A A o S S S S S S e S S S S S S S e e S S S S S S S S e A S S S S S S A A A A S S S S S e e A S S S S S S e S S S S S S e e S S S S M S S s s S o S S S S S A A A o S S S S S e e A o S S S S S S e A o S S S S
T [ [] 1 [ "
1 » Y b

-
F L]
] r -
1 [ ]

L] ﬁ

FiG. 3



U.S. Patent Apr. 21, 2015 Sheet 3 of 32 US 9,010,759 B2

- L e .
e -4 . 3
] J.t-dh-.-h L - -

:i"t_- Pt

o + 5 F i\
- - "y =
?i e L h"-'l "::ﬁ.. . L
L [ ]
N "
7 Mol :
1-__“ o < .';I:, i s
L] -r: . L - ¥y A
L ¥ - & k. X " 5..
- -b* T ’ :;.* lt. 1 * 1' T
4 - L} & ] .
-" an . " _%{ o li.
a W - ! ] : o T X
i‘, ‘l':‘ :. !-l;_: ., u‘.
L] [ -"a L
B [ 3
o} " wa
" !l:'\-* l‘l
'l"._‘# .,i.
- e - "
‘s_-_::l:l-_ . sy ‘_-u_-lau_lu':l-“-lrJI v &
gt ‘q_
it X
- ;‘ LA L -_“ -] h\‘.
i ]
: * ¢ SR 3 :
» t, "" " ":' A
L] .-I .:'-i r + . Jl‘ h
& * oy S ow : *
. 'y '\‘ g . abee = . .-'.-.-r '
'llf e ¥ . o = _;..:... .
. I_l.r 2"‘ "'A ¥ - N . .' E
I':i ] ) .‘I"‘ .'.' :J h.
.o a 4 ‘f, R A -,
a0, . a7 Y
L . E . LI S
Uil S ai "".‘ x B rp ) A
. -
-“:‘:.:.:-:{‘-..*; a, 2 1 .;:..'H.".,_ ™ I-"I-.:-:-:.*-'-r- ".
- al Y ,f. - o Tu e b
. h_-i.*l‘ﬁ-J _-l'::.q "_...l.,'l .'p-:?l'l. - -l‘_ "‘l
- . . & L . -“ _:\' '- i':ll :"I‘ t::‘ _I' LI . -l- -l_: .

[ | r L] L] [ = ki ] L) " » . Y
& ; R f o e U d

. " - - 3 ] bl - L] .o a 1 ] -4
- i P I ; o aron B S S :
:- R 3 3 s 0% SO ¥

L ] 4 L] h o4 & a 1 [ . I 4

. ~ A0k ' w OO s W ;

" I} . . .ﬁ L 4 iy T W - - 'I‘ L

- L " e Wt ‘h AL L] » L] e N w .-r' .

L] L] L a F ." 4 Ll L] e L]
N e *. s e, e s
k| + * .*":.-.:" e "."-’ h\“\ {r {::." Sreen q-}l 'I.‘
» - . i . .
E AL r . L) + - L3 1Y ™~
. '..:‘bl'*l‘ - - '_‘,;..:.f" ’?.":‘b-l'ql‘ L - -ll"l*;-"-"f *"'::‘iq' L - #"l*r":." ] . *l:':‘l'ql‘ - ra l"ll}:": J*:::lql‘ LI l"ll}lr‘" l‘l'q' LI *'l}:‘: 'P'r.
.‘*-'b‘4.~.q.'-.'h.--------------‘l‘.-'q."q.".i-'-!l-.-------------q‘.l‘lr'.q.q:.i-'-..l-.:------------- Ir'.i.."...lll.-"-"I IlI"-'l"-uu---------- I.h-.-.l-1 ---------------‘ -.-.-'-1-!-.------------- -- -.-.-'-T ;'--------'l". ’
] -.‘I‘-‘b T -‘-.* .'h*”" " T -
l‘ [T
-""' o
¥ ' ¥
- 'p’ 2
*
'!" F l‘
i) . =
'I 1:"‘.‘ .ﬁi
b, ' - L
/ ¢ 5
L] b
; ! \,
r s
’,.‘ z
s P “
L . -
/ / ‘
B W .
; R ; :
i" i':: I 'v-:. ..|’
- - ol . ./ -
g R ", ! ,
by
g v ¥ P A
] T i‘ L3 .'||.
- »
t, -.II':‘l 'rj t ‘i| "-'fl ror " - ".‘1
'.-"' ‘.F. '-l -__ 4 " = -
Pl - . v
.‘r l,;: ",“ "'-.* 'r"- -.'s
+ - I
A ‘:::' '-l‘ |‘. , .!..
¢ ' ' 4 h
)
Mt M, . "
f';l. ;':..i-.-l- li-.r:.._:’é:c::' k ....' ’.l- l._"
P v
P 7
'r;‘ . R » '
L} T
L] - = "
; -, I|"l|l'.| !‘.. ‘i‘ "", ..'t
J“ . A ii‘ rY ..“. ‘Il'
i *y - 1'. - ‘;" o
. o : - ; \
R B . N / : . g
o . v T, '
5 o ¥ o S b ‘-} - . 'ln,.F
"‘ - ) wa 2" ]
K r r IE I. F ‘h
i “ , =T LA t.._l' ' '!'_‘ .z'*.
Ly » i
i-‘-.l-I L] 4.,,-.1.,4.4" ! “.. -: R
“ et " g "
. L N M, - z
" - |.:|- q.'lq"y i'i$ ..;*-. “a l" "\'
:- eyl -l“'l'. N . “,l' "'l- 4
T"‘ . ..-:‘i-.' " ‘l_ " " .‘:l'l " ‘il

l' I-"I o :- 3 1‘:-* ;" 2" " = I"1. [N | '-:* J-" " " - ‘i ° 4

- ..‘-11 . L] F, » '.' . - ‘. “ “- !i.-‘ ™ W - ‘.‘ “ -‘:' ‘l‘
; .i:-' 'll* r *1- :'. *I-" :J- o ' .. :. |'|," ;! . . :. L ‘..

5 T’ I = . . K N ) - r . R in W

g W T .,":: ot T . v ' - ' < e '4:3":, “ o o - B :q:n . e - '
A LN N . " . 1 - " Wl " L) -:.‘ v, N N Ty A [ . ‘*j v N 1‘_" -k 1
" '::1 o + \ e YN, r P *':." ~ wor, T dor :..' 5:

- “n | ¥ L] B . ! b . . " r

-"1 1;1-. “:. _.5 ] Il',,'; '1-' "1.‘_‘ . ‘-I-} ‘:;ﬁ ‘..u"- "-- . . F r - .’1

+ 't F ‘h‘ L . x - , . x" Py
= v . s B W TP vk P LY .l 1
.-h.::. ‘n.' -1._" _’*.-_i LR ._l -r?qu | Y - &
""l,h :t'# r' !-q ".i'_..",,_ » 'r:l’ a.J*.* » '\‘-". ..I-"'-‘I
a e e e " “u, T - “ea .1 g
_ LR — - LA T LR b -
LR L N L B B L B B N NN R NN bt YWY RYFFFFYNFRRFTRNEE T . N e "jH'.'.'._.'.'._.-.'.'.'.'._.'.' lr'l'ﬂ R
e
i oy e
I-"l.'. ™ ' T T Y .
¥ .
A L]
o : ¥ ~
¥ ) F .,
I’l ‘l. i"' k]
b
": .-'-.- llI.. -l'j N l"‘l_‘I
v ! - LX LI | -
; N s - hA
¢V . ;
: , I b
t'i g - »
.-"' ‘.I-IE ""‘ ‘.‘rl
r
s E 4 "".
_-= % 4 .
- ‘ ;
L3 ‘l "’ ...(
l:.p ..\‘ f" \'I,
"' ., N . * 2 . . ™
"’ " L v ‘i. '_; , :" o Y :. "I‘
* - ] L]
r L]
r .'.*' F 'i‘
n . lu‘
: *. '3
'.j .‘l.]- s J"."’:“‘i Ay o z
o ' B " A A M,
" m - :‘\. z
r e i - - r
.‘." '4:1-' ..-‘t"" - "-'}# -_Jr".;‘. I.!- "l! 'l‘:
'p.h [ ] Ml ll. Il* - A
; P R ! \ / N
f }:- ot - '-; .1"': z" ;. 'i'
. a ] . . o .
g o0 ogmoiyoB M, Iy g .
r 1!: [ t ol ", [] : Ii'i- “. ..]- rq‘ll ‘l‘
:‘ " L * b [ r -~ J: [ T .2- ;
' . ..|.. A4 b i S F :r.-l . T f" "'- - R - A . l|.
[ LIE . . - . " . ' LI . . . " - '\_ . .
"_" “';'1 ﬁ‘- LI W 'Ir:" :. I', E‘ L .i'
:w. 'l';- Cal I -I'*-l‘" “ . "l :
'l" .. at 2. F, L]
J S, o L3 s *
,‘ ‘il-b.-:h* P l‘;‘ - -ﬂ.‘ “"- .!.‘
¥ -
-‘l Y e i""li - r - ¥
) ~ ] "+ pa b ” -
1 1_.? E ] 4 LN L ]
.p" "-i""':::‘ '**:‘\.- \‘i' r": :" T:* ::'-r .“'
[ Y R P - [ - W
':' "i ,r"."' #‘-‘# l.‘"..: ‘i-t. -‘,‘ -:". RN T l:lb“. .hl1
L] L] L= . L] X T L ] | L]

:' ‘:F oy ."' o W““I ‘_.:. I 4 'l::‘ q-l'* -'IL' - Y l'. -."i‘ ‘i
: 4‘:‘ '!f . e M '-:. % + ':"'* : a' I -"\ '; .‘bl "
r - L] e - T ¥ k) L ] . . i *
|: - LT 1'{' " + biz: i l‘. .|-'.l- T rb 1 ¥ = . .--J : 1 .,' . -| *n |-I:. . = 1:

' - 1',‘4 * B W [ g - ' r oy ] , v . T P ok
1 - - P U J - - . * \ . A [T | L N - b Wow . L
\ W Py ' \ ” S ‘ '
il ] - b “a q-l' w 4 [ - * ' . & I-
“. i::‘ -“ .1.__ X 1'. . '*., . : "- ,-" ",‘i 1.“ e *:' ‘:i ;}
. . L ™" " a =" F
\ B e £ 4 N e g 5
i.IH AR oy o B ¥ = L] .i: -\‘ja.a-ll‘l-' l‘-
H\ ) \.b‘-l 4 - * [t » -

LT " .

¥ . .

atyT. bt ¥ " .. »

L r '!'.-F' w, “2 ) e 'y -

"“i‘ '*‘n."-"'.'.. '.'-'n"';':'h lI".”_...". + ";"‘- LA -~

Lol . L I I R R R R -I'.-l'_-lll_.-'i' L g I T i e e e . -.1‘ i'e ke -
L T o O T

G. 4k G, 4F



US 9,010,759 B2

Sheet 4 of 32

Apr. 21, 2015

U.S. Patent

6




U.S. Patent Apr. 21, 2015 Sheet 5 of 32 US 9,010,759 B2

"‘*ﬂ-m.,% “egmas e

"h‘-.l.a...ﬂ-;- e L L .w
i

{

i By
- Wt
R o~
" L L »
- "
-~ "
L

-
"\. - *
x B

.

-
“\h ¥ |l
:'-fp::-:-r-r:-?-:--r-l‘-?-r-rr.-‘_-‘_-::-r-r.?-:'-:-" :'.?-:.-;--r :'-:--"-f-:-'-:--\..r-r??;-:l-—:"-""'-?-Tr-_r'-_r:'-:'rl'-r:l-;-r-r--?-:r-i—.T‘-.I:'-:r--"-l'-:'-:r'r'-rl :'-:-F-1'.':"-?-:r-IF-_‘_F-:[--r-lF:"F:l'---r-_f:f-T-:'-'F--'-'-:'l'-"‘-r:l-:'-:-'r-1:-:',-:'--:'-“'.--.:-.'-"1
a & + 0 4 @ = 0 g s 4 & - fF R N T " R T T S RN N AR | L I Pl I . -',." p » L R I P T L H R Y I i P T D R P )
[ 1 ] 1 - 1 L] * ' r L] 1 r I 1 L] nF = r ] - ] 1] 1 . ] < 1 . r ] !’I!:- r r 1 1 Il r | v [ 4 M 1 1 . 1 o+ 1 ] L] a A - FF : ¥ 1 k a A 1
[ ] r rl * . - v - i’ » ’ 4 |l| - i
. ]
.
F
L
1
3
r
a
-
-
s

o R OE R OE o R R OE R R R R R R R R R R R R R A R R R R R R R R R R R R R R R R R R R R R R R R g R R R R R R R R R R R R R R R R AR R R E R R R R R R RN

1 ] E.I J A F -_| .,
. A = X ¥ ; ¥ r. 3 .
I.r"' ‘! I F ' ". M . r . ! 3 |IJl ] I
. ! ! f ¥ " ¥ r 1 ' N
FI . : | [ ] .|| F.' |_| ] I_lII ll.f -
K F ," 1 ¥ . E F ] - . !
1 L " i t , g ! i ’ LY
] .__J 1 [ ] . r r ] 'l' " L]
[ ;- . i 'i ] A f ! ¥ - . "
1 ¢ Ir 1 t N s F Il S - a
!'i 5 K ! : J..* _."l i : N ! '.ll-
A g 3 ¢ g ’ y S i v
L o T b o .. F N do L. !



U.S. Patent Apr. 21, 2015 Sheet 6 of 32 US 9,010,759 B2

T T
r - ..r"_- L,
3 -k - e
. ﬁ-‘\ .I| . I|"I__l\l - r
r L] u - '
'l__,‘_ k f-"i' -
-y F b
- L] -, -
oy £
' - .
R o
o
. L S
[ :}{L:’lll - !
- - |,I ';-‘b.'l-"r.

r .
e o
- 5 - —
.\- :" - IF'|r' _..-'.th r: I'l|'.
.Iu.'lur r-'| .
*u, .‘*ﬁ“'

‘qr‘“- . ’f-_-- LR
* .
‘-1,‘ .

. . Y . -
-.h-\‘“' - e | .-l"“ - . » .'
e " = at DA
*“.‘ “"‘Il\. [ . -
‘lﬂh‘m T uCH
T . Tl
L - . .
- ."""'-.uh‘-t ..r.ﬁr:l .
M".‘- L b [P
b 2 .‘“‘H-' e ‘#'l-" .
iy ke rh
-‘.'*h“b -‘- e . .
et ’ L

- -"".q.. !l.q.‘ F ) [
'.!:, -ﬁ'\-q.b_“_“* ‘h—- . [ -
'#-:.*_ h—. *-\Ai-q_ - . .,

e 4 .
‘r"-_*‘m-‘ H‘.“I" 'l:..‘-.":l',-v‘r.
v - Ll * -
I b i >
-r* . .
o L "“""- r 3 = ‘f.ﬁ
.'l‘-"-.. -
.“‘ﬂ‘ . ’ [l V. SR -::g'.. .’"‘.
e T gt

- - R
T L

L | 'y gt w o I
-I\.--\.-I-\.-"- ' I"I. or '
. Seepi b BEradL A
e T T e )
-",r-. r“i

-.‘ 4

h'\. ] %

N I',I'.i., _ F o Ak b . -~ i“-_' _.-1_- .r11 Ve _.-l.p ¥ " L ] - i ..-l.,n-'I . . ] .‘I" ';- LI e e a . - a o ' "'-".Ir-::’ i:r.-l A - . ,,’-.‘r [ h .',l- .;!
}. LI - -l"}# e ate T " _‘.j - l'l' e .l i - A i"*-' Lo !“ " . 1'1r‘ . ¥ " .l‘-l 'r' l"ll "-" i ’l' ‘l" . 1.,\_ P a0 " -"l" " l‘ . Fal - "-..' ._' AT l'_.' 2" S l‘ l|l'. 1'1 '.. 1r" » *f*_._ ..tl ﬂ’ . 1'1r' -"'r 1‘ il‘.:""--'-' - - " .'lf ...
.a..l.'..-..&..-f...-.'-...lf-...l‘:-.l".-..'-.....'...-f-..-....l.:-...l..l..-.....-.-."-..-....I..-..l.'....'h.-:'-..-:'-..l:-..l‘:...i..-..'-..-.'-..-.-..-':...l:-..dn..-..a..-:'...-:...lf-..l.:-..-l..-..'i....-....!.. .l-.l'.l-.l-.-!'-.-:rl.-.-.l.l-.l-.l.i.i.'l.-:'-.-:'l-.lfl.i-.-.i-.l-.'-.ﬂl.nl.l:-.l:iﬁ.-?.i.-! .l-.l-:l.'l-.l-.'l.-fl.-:'l-.l:l-.'ll-.l-.'l.u.'-.-:'l-.-.l-.l-:l-.l-.l-.'l.-l-.i-.-:rl-.i::.-lfl-.l-.l.vl.l:l.t.'l:l.i.-.'u.l-:l.-l.-."-.-:rl-.-i.l-.l-:-.-l-.l-.i.-'.l-.- Era Eha kA ;
g

‘I'
L) 1
L]

/ L
N i
-I_: . 4

‘\-"' -I_r.

."-""\. - .l"‘l'.'.'

LY
"‘-h

/
/
/

g e g e gl g il g e gl g g e g g g o g g g e g g el g e g g g e g g g e g g g e g e g gl gl g g o o o g o g g g g g g g g g e e o g g g g e e g g g g o g e g e e g g g g g g g g g g g g g g g g e g g g g g g g e g g o o g e g g ey
l'- r‘?. "r‘r‘r‘rir“r‘r‘r'r‘r‘r‘r.‘; _l|_l-’I "-I" P:’- .l. o » "' I'_I'l..I H-rlll l.ﬁ 44 444 daadddadaaadd l.l.ﬁ-"f' -:' .,-':- :
o P , ’ .- s o e -
-l.it -: :: -".. l"'lll I._.l-"lll .'. - '1”" ' i-" .‘i ! *‘,"' .*l' i~ "r :
- L " a2 v o a - " .-i' -
" 1 P ot ! I " ' - 1 P 1 " At
- » " - . ¥ ’ r - L] rl P
t lf E.J -" I'll'.'. .i o "” ',". Il-.‘ p- ."-."-."-."-."-."-."-."-"-"-"1‘ '.r _!. .'J‘. t
» .I-' 1: '." l'p J| . . 'I', -_r N .. .-J _'- t' _"- ,‘ '
LR 1 L - -_F“ rl. A ',-F, rIr . " -~ i L] a Jl‘l L]
L. .'l ‘F E II. .r‘ I." <.- -l"'l |l' . -" .l" _'. : J- |I'. . :
- - . F - . . F . . V!
""""l"""' ""'"""'""j'""-'!"""""" """"""rh""""""-‘1'""""""""""'""".'""""""".'""""""'.!""""""'."" '"""""""""""""""""""""""""J‘""""""-
tart v o o e
P I T | 3
l’ } - o l‘. r " 'I- l::’l
F)
-,



U.S. Patent

Apr. 21, 2015 Sheet 7 of 32

US 9,010,759 B2

e --.\-II."I H '--I-#.T:f B S e
S el N
et

-

[ ]
T

L L T, - g

. ""“*-#..._ﬂ
I LR e . .
P S
e e L el i
.\‘, . .l_""r.--“ . L
ol

_*.--l..,.. ...-. 1.“

-'.'.'...‘.'l,,l..l,_':'llf-'il .

i.--,;- .‘.-':uu-"-".'h."-"

- ._-..-'-'lf"'ll'.'i'."-' =

= r
r T
r r
-

'I._l'._‘...l_

-

ST L

...

]

.
Y
A
'|ll ..

| .
FiG. 10

72

q
.I"” ’
‘ 1\ ’/
¥,
i-""‘-""‘W"""""""‘""':I“‘-‘I""""""""""‘-""""""‘"""I:-‘-‘-:""""""""""I""""""‘""""-_‘-‘-_‘-"‘I"""""‘"""I""""‘I'"I"‘W""""""""';""""""""""I:-‘- :-‘-‘-‘-‘-‘-‘-‘-‘-‘lll‘-‘lll‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘ ‘-‘lll‘lll‘lll‘lll‘lll‘-‘-‘-‘-‘-;-‘-‘Il‘-‘lll‘lll‘lll‘-‘-‘-‘-‘-‘.;‘-‘-‘-‘-‘Il‘-‘lll‘l-;lll‘lll‘lll‘ A wie'wiwiwiewty
. " . . - .
- - . -l'l.-i- ] - '-"l r - .r § ] ' ] v ] - ..-' "‘ r § "1 ] - T r l|.
] . a ok T, ||'-| ™ . . . v 2 f‘ e, » . . . ' - " . 1'4- - T l“ o . lq.
. . - (X . " . . . . - LI LY . » .
l‘l-.|..|..|..l.l.ln.l.l.h.l-l.l.l.l. |..lu.lu.lu.l-h.h.l-l.lu.lu.lu.lu.lu.lu.lu.lu.l.l .l.l.l.l.l.L.l.l-h.‘.h-l.l.l.L.l.l.l.l.l. ‘L.l.l.l.l.l.L.l.l.h.‘.h...l.l.L.l.l.l.l.l.l} l.l.‘.L.hil.l.l.l.l.l.l.l.l.l |..lu.lu.lu.lu.lu.lu.L-I.L.L-l.lu.l.l.l.l.l.l.l hl.l.l.l.l.l.l.l.l.h .L.l.l.l.l.l.l.l.l.l.l‘ |.. l.l.l.l.l.l.l.h.l.-h.l. .lu.lu.lu.- .l.l.l.l.?..-l.l.l.l.l-l.l.l.

/

/

FIG. 11 |



US 9,010,759 B2

Sheet 8 of 32

Apr. 21, 2015

U.S. Patent

Al gl A AL ALYk . . LS - e
R A ] L L
P T T P
. P N R R R R . o
a b a bk b b d b J b Jboaom omoaomom s om o m o om a4 m 4 mmomm s a4 . . .. . .
P L e S A T T T R I I
aw - "k koa . . A
AL A F P ForororrE o= s oEaoamoaaaa FEo- - a .
R e L I I I I I I I I R T e e * $ e
P A R N - VT e TR e e Frr e e e e P e o nomoa ' M
Foroa m o oE om oE s EomoaomomomoE AL o= = om o= oa o o= e . - .
P ¥ P PR I R RN r r
L T T R e R S T T o T . o .
A . e e e TR TR e e F R R e e e e o o e o omomomom o oaom o om o b o— s . e h e e B e e e am a
a .. I L AL A R . &, .
.

'
L]
*u
- * L]
e o s B * . e e r o T -
L I A . . . P R r o
e e Y Y A A e T T e e e . . .l...l.hv ._.._. * . hFETERTRE ) = . .l- [
. /] . -
L M kb dr & J o drodrdp e e o Joode Jr dr de Je U r & Jr de J 0 e P ) Ca ....I.“. = * Ml . ii.....r l.._..-...-."
R b d o ok Ak N My kR dea B Rk hh k Mk ok k kM deoad de h o deod h kk b - [ . L
Lk b or oa d o oa d ks owod ok odor hdond boa ok dohokd n ko d s hoadod doaoawdddaddia. . * - o ) . . »
b & b a & r s b s s o h s e sl ks sk bk s sk kFa o s oah kAo r b r m b ok - a [ ] ‘. - ;-I -.11' . [ ]
. . e »
. > I - oa . L r
- - - .
- L _-.-. . LT L L
. a - . - . = kO ,
- s o . " o p "-_
. - - + - e ' r * >
. -_ r A a [ [ "I
. » a & = r L [] ' [
" a - - P [ L]
. x row u ] . '
r N F o= - ' *
o1 . r ] L ' ]
L] = I-..-. L] r o= L]
T " . o
.. ' F] - o » '
r ' s " = = '
v CIEN .. e . b - T » - [ . * -
v ' > * 1“.._ s "x o T - r s -”. Y s *_ L - __.'
i “x voa s wa m a’ i - ' ¥ ) - ' . ___-_
& ™ h ok > N . owoa " ¥ X x »
e T a P A Y £ . 4 == [ [ * »
PN n I I A A T ’ ¥ 2. b » . . . I."
a ' a . ' . r
¥ N e T aTa La w k * T . B - 4 4 Bl
2 i N ok drom b dd kg kb & -_ - - a o - - " . »
> > ' b owom b h Fa o om ok . a . s R 3 Il a r
S N L » W e - - .- * »
o i NN . ¥ ra » » . . ]
. R v PN N S e . N - .-1l' . a 'y . » »
a4 4w .
i._.. . ar . e e A 4 4 kN odow g N ¥ - v 4 = = . a - Y .-_I_-.l'
. '.__ Ly r.__'.._ L e X .._.I..._.I..._.I..-_.I_.._.-.r.l___.l..._..lw..l”__ oy .r.l“.l. N -Jnul._l N I“ .-.. * ko - N .- ) »
LY i e Y o r b d Fk F bk ok F .l._..lw. .lw.l 3 » . r - X
[ ] lr. ¥ T.r. o .T.T FF & F I & F & F r F k F h & L] - l' 1..‘ r B .'
. " . A . . In-.l.._l..l...l....l....l.....l.. . L s ..
- a ' - ™ - N s on o A w a . » r "4 .
- a . . - i . » a ]
§ = . * .an.r. o
. L] - . o
. - [ - A . & iy &
. a ooty A r g roe
: ] > - a - Fu -
%.. r“ A .
M.n. - .._...-v... -
]
4 . a's

" .
o a y F

b & b &

m & W F F n & r

= ar * =
dr o B b & & bk F FF
. moar

& b ok b kS E ok
F )

or o LI ..
b b h b 2 & b h 2 2 &2 = 2 E m A E E A E N A E T s s ox s a s s A e a o a . .
= = « &« =« & . & k& & ! Fk F F F F K b bk Firh Fa ras s s a2 s m aa

rrrrddy g s ssb bbb s n .
| '} r F] . [
.- | saieteta

& " . -__-.l-_

. ...._I_.-_.-...-.
P
. P e
Fal e e
Pl .
|l
LR NN SR

. +* h &
s - .l.”l..i..,._-_.'l




U.S. Patent Apr. 21, 2015 Sheet 9 of 32 US 9,010,759 B2

PR NN N TR R

.--.--.--.--'-----.-—---*‘11-_1, LI S
.-.-‘#q.l.p#"‘ L
e

R T TN SRR R
. woe T - r

- o BRTEIR W AL oy orm AR w w_E - LI - .- ’ r
Ll el T Bl N N * . SR, - -4 .
- ) * o ""."—“l-‘"lr'!" L I N R, i -'q"#r'.*l*'l'-""'-"- T L w mm Ao LN N ) e .
L | - =N - F b LI N B Tl ey ¥ b R R oy b o ) ) : " - e o '
e g -k .h St . L o N I ot S
-, e " T el . T P I O T LI ‘e
_ S T i i vk e o N N e e k LI ‘."'.."'.."'-.-n-r"b*b"b"lrh"L"'"I* | - tb#' #I- e ib‘-"r"'l'"l't'l"-'l' va ok maaa =" H
o F dmym, - T Ty bqb.l.l-I-I-l'i.ilflhlhl-".q.bq.lq - q et atetee - T i '_'_.,_"-__ ‘."#u-':. " L= - -t .
{_‘..l. . AR ntbbbl'il-l-l'l-llliplhikql . L ' TETET .
St e e et e N P b e . e T T R RO R R 'q:.' T -
S A o e e TR e b ST e T e e Pt s et
! i P s Bt e o o Falat q-b'-—'-#-i%-:mhi..-.#, - 1t :
Phrwiseiushe tuomgein, -l NPT

G. 14

. -
I =y r
i r - . LI N oy - L
&k Ak bk ys s g b b3 " b LI L
L] | romoeom bl U ML BB N B NE B N I I L L L L] LI | L L
q.q.yyq..'.. [ - LI N Sl ' Ll el Tl R T e A e W O 3 = - F FF [ . h
- "I_" A FRTT l##bﬂl.-ll"l-lli_l.ll.l...‘_-l-- ‘.“‘**' =P 'l"_l' 'l'*' llll-qlllll.-l._l_l._..‘_-‘.‘_.'_-‘lr*"b‘* l‘. _._r_ r. lrblrblr L
LR i e -'wy bl-..I-'I'-'I'Il-ll##"."l"i‘1l_.|-'i-l o
N

R T LX)

Tl nln'e'e .

.
.

FEFEARA YRR . T
N

B

.
FTNFRE & &S a1

D iRl Lt B 2 Y
AR LR NN Pl

L )
TR R R e e e

Tetatnte's Ll LR TN W

r

L |

- t-..:-.,-i-,wll.iﬁl'f.l

wo e ey

ar oy

Fala's

L] ] . b . ‘ ! . ;
Lol R ' = N
- T e etk ,{f:':,.;._.,,_..:
e e, —— - - S el T A ., .
e Kolm e btmreiesminitot e
LS a Y .

'r' LI
L b e gt e g

FiG. 15



U.S. Patent Apr. 21, 2015 Sheet 10 of 32 US 9,010,759 B2

Sl T
S R e e e
- e ;'.. ) :ll.--—_

]

I T
.

Pl gt

“""‘-:-n:i:‘_" - .

FlG. 16



U.S. Patent Apr. 21, 2015 Sheet 11 of 32 US 9,010,759 B2

. " .
ll-r-'lllr

‘-‘nﬁnlwitit#q- ""-.
‘l-.i-.q...q...i-.l-.-'\-ﬁ"lj"‘l

G. 17

- g A A A A A N N N g A A N A N N N R, ey - . A g L A A e
{'r 'r'r'r'r'r'r ¥ ¥ b ¥ Ir ¥ ¥y ¥ ki LI v b L LR N L IR ‘f L L L L B L

":.' Ell‘l'l'l'l'l'l'l'l'l'l'l'l'l"!-l'l'l'l'l'.‘l'l'l'l"l'l'l'l'l'l'l'l'l'l'l'l'rl'll‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘!l‘ml'l'l'l'l"l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l‘l‘l‘lt ll‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l"l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'!' "l'."-lrI|-1-l|-1-Il-'l-I|-1-l|-1-Il--Ir1-lrlll-!-l-!-lr!-l-!-l-!-l-l-ll-lrl'l-lrl-l-!-! - -
i{'ibbbbbbbbbbbbbbbbbbbbbbbb\-\-h-\-'bbbbbbbbbbbblbbbbbbbbbbbbbbbbbbbbbbb & i i ¥ bk F k k kb bk kb F b bk kb kb kb bk kb bbbk bbbk kbbb i i dr L LN * r I' " " " ] - .

i W, Al Al e i ol e ol ol e e e ol e ol o ol ol ol ol ol ol e ol Al ol ol Al ol i ol e ol e ol ol ol ol e ol e ol ol ol ol ol ol ol ol e e ol e ol ol ol ol ol ol e ol ol A o B e A ol ol A o o ol e ol e ol ol e ol i ol e ol e ol ol ol ol e o AT ol A o 2lir 2lir 7lir i olr e e olie oir o o ol ol Al A o e olie ol o ol ol ol ol i e e ol e ol ol ol ol ol ol ol e e e ol ol R A A A A -----------------------i--i-iiiii*****i**i*****i***t --\. i

T E X | Ip---------- - o K]
’ E-,-,-: ’ .--#‘i - l.'..- -, -.: I-...i,-,-,l rI,-,-,i,l

PR - g S g

S ------'-‘!- ---------i 1-------‘ J‘------:

FiG. 18



U.S. Patent Apr. 21, 2015 Sheet 12 of 32 US 9,010,759 B2

(. 19

111111111111* LR I I | l"|-|'|'|'|'|'|-|'|'|'|'|l.'|'|'|'|-|'|'|'|'|'|-|'|'|-|'|'|'|'|'|-| L] LR I I | 1111* LD D R R DAL N D DA N R D R R D N B B | 1T LR D D N D N R D D DL I B N L D R R D N R D N B D R R D N R D R R D N D D N B D B B | LI ] M = 1 = 7 = - = L] » -
" =+ F R SRR "_-I-l_-l-l_-l-l_l-l_ l_*-._*-._ﬂ-l_-l-'rl-*-l-'rl-l_-l-'r ll_-l-._l-._-l-._ﬂ-._-l-._*-._-l-._ﬂ-._-l-._ﬂ-l_-l-l_ l_-l-l_*-._-l-._*-._-l-._ﬂ-l_-l-l_l-._-l-._*-._-l-._ﬂ-._-l-._l-._-l-._ﬂ-l_-l-._*-._-l-._ﬂ-._-l-._ﬂ-l_-l- i T 4._]-._4._]-*4‘_"'_4._]-***'* ., l_-l-._ﬂ-._ﬂ-.fﬂ-l_-l-l_ﬂ-l_-l-._*-._-l-._ﬂ-._-l-._ﬂ-._-l-._ﬂ-l_-l-l_*-._-l-._*-._-l-._ﬂ-l_-l-l_l-l_-l-l_'* - ﬂ-l_-l-l_Q-l_-l-l_*-l_l-._*-._l-._ﬂ-._l-._*-._l-._ﬂ-ﬁ_-l-ﬁ_ﬂ-l_l-'r'l_-l-l_l-l_-l-l_ﬂ-l_-l-._ﬂ-._-l-._ﬂ-._-l-._ﬂ-._-l-._ﬂ-._-l-._ﬂ-._-l-._ﬂ-l_-l-._ﬂ-._-l-._ﬂ-._-l-._ﬂ-._-l-._ﬂ-._-l-._ﬂ-l_-l-l_ - |."'|.4;*;*;"'l.*l.'l.*l.*l.*l.*l.*l.'l.4-."';';"'l.q'l.'l.4;*;*;';*;';*;*;"."1.*;4; “I.‘I.'I.‘I.‘I. -
S [ P L (AL -
.- lllllllllllllll'l'l'l'llll'lllllll'l'llllllllllllllllllllllllllllllli’ 4| aa ll'_llll'llll'llll'll‘llllllllllllllllq-I-I-I-' ll'llllllll'llllllllllllllllllllllllllllllll’ 4 Faa llllllllll'lllll'llllllllll.‘llll"ll’l-'

IEEE ITEEN- EEEN iEEm | ]
1 1 r \ L
Ithhd- LI I.i-l-i-+ 11-1-1-5 t-hi-l-'
T e




U.S. Patent Apr. 21, 2015 Sheet 13 of 32 US 9,010,759 B2

98~ FIG. 22



U.S. Patent Apr. 21, 2015 Sheet 14 of 32 US 9,010,759 B2

G. 23

= e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o e B e e ol e e e e e B e
L g = & & & & & & L & b b & F bk L N T T T O O O S T T S O S o O T " S N S S S N EoE B L I O O N L T T T o O A o O o L T T S A e A A O N T T % L T T e e S S SR S S L I T T e e e e T e o N N I o I O S A o A A A N B b b F & oo oE R R R R R L v b FhoF

Fy 5 3 5 5y 3y 5333385553y 555555853 59555553553 585555553585553585535355555535558 S ICNE I NE N N N N N N N I I N I I I N N NE N I N N I * 4444444444444444#444444444444444444444444444-ll4444444444444444444444444444#44#4444#rr-'
e ety ey o e
| ] [ 1
S N Ny S S S P N S N R R, T T

. £4



U.S. Patent Apr. 21, 2015 Sheet 15 of 32 US 9,010,759 B2

FiG. 25



U.S. Patent Apr. 21, 2015 Sheet 16 of 32 US 9,010,759 B2

. CIRC I I I |
Fr bk bk R FFEE
- kb = = = = ks Foro
" b = 8 w F F F Fs s o - =k F F o
L L B | L
= ko

FG. 26

.q-irq-,.q-q--riririrq-ir-r#t#iﬁt#tt##t#tt##t#tt#tt-p ety e e e e e e ey e e e e e e e e e S e e e e e e e Sy e e e e e i e e e e e e e e e Sy e e e e e e e e e e e e e el e e iy e e e e e e e e e e iy e e e e e e e e e e S e e e e e e e e e e e e e e e e e e e S e e e e e e Sy e e e e e e e e e e e g e e e e e e e e e e e e e e e
rill--.-ll-----------.f == osoEEorow r % = = om o= oEoEoEoEE " m = m " m ®EoE EE EwrkrassEsEEEEEE ---------bbbrb~-.--------- ---------‘.bbbb‘-b--------- --------.-.bbbbq--------- " " m ®m ® m o®moE EE EFErls = EEEEEEE -----------ir------- LR R LI N R f

. . . . . } . . . . . A
'i"-'-:-'-'-'-'-'-'-'-'-'-'-'-' h'-' '-'-!.-r -r-!-'-'-'-'-'-'-'-'-'J -'-'-'-'-'-'-'-'-j#r-r-:-'-'-'-'-'-'-'-'-J‘E't-'-'-'-'-'-'-'-'-r-r-r-r-r-'-'-.-'-'-'-'-'-'.h "-'-'-'-'-'-'-'-'-r-r-r-r-r-'-'-'-'-'-'-'-'-' h'-'-'-'-'-'-’-'-'-r-r-r-r-r-'-'-'-'-'-'-'-'-' - '-'-'-'-'-'-'-'-:-r-r-r-r-!-'-'-'-'-'-'-'-'-'i. -'-'-'-'-'-'-'-'-r-r- r-.-'-'-'-'-' "-'-'-'-'-'-'-'-'-'-'-'-:-'-" .

FiGa, 27



U.S. Patent Apr. 21, 2015 Sheet 17 of 32 US 9,010,759 B2

FlG. 28



U.S. Patent Apr. 21, 2015 Sheet 18 of 32 US 9,010,759 B2

98




US 9,010,759 B2

Sheet 19 of 32

Apr. 21, 2015

U.S. Patent

L T T ! .
.....-...r.r.r.ri.ri.liiiiiiiiiiiiiiiiii...i...i............l...-...u..... .............. - . -
Trrr"""'rT'Tr.T.r.T.r.T.r.'.r.T.r.T.r.T.r.'.r.T.r.'.r.'.r.'.r.'.r.ll.llll.ll.ll.llllllllllllillIllllllllllrrr.- ........................... ..'.l
.r.r '.* ........... "__—.—.—.—.—.—.—.—.—.—.—.—.—.—.—.—.—.—.TTTTTTTTTT.TT.T.T.T.T.T.T.T.T.T.T.T.T.T.T.T.T.T.T.T.T.T.T.T.T.T.l.l.l.l.l.l*.'
e g e e e e e e e e e e e e e e s s s a s aaaa s aaa s s e T T T T T TP E T e e L,
F m & & . . . -y s B e ._—.—.—.rr—.rrrrrr.r.r.T.r.f.r.T.r.T.r.Tl.lI.ll.llIIllIllIllIllIllI.l.TIrl
. E I I Y ra 3 s e = . AL B B

" b om ko - & F & a 1 b & r
o A ok m_n M b K F Ak Ak E oo a .

et

L B .r Fl .r & g .r ......
& F =m & & F L] & F N . & r n
I I | .' & .l “a ok F I R | E N |

= & - .-.T.T- r & & & a4 a

' i r F r F P F P FECEFRFEFP PP FErFRFPEFP PP CFECFCFPErFFPOEFOEFE EEEE =R EEa
........................ a '
bk de M M M M M M M M M Mk s s s moa mom ma mm s s m s m a = am = om om = a mam = ma = aamowaowoEowom E o - .
o R R R R R R R R R R R R N b A A A A ke b ke de o deode b de dedeo de de de deode b d b bl ok om b om o deom deomoawoam b b hobhbdd b oa a
i R R R N N N N N R N R R N N N e P L N LR h oa ko
S e e s E R R R R R R R EERE R R R R R EERF R R A S b d ke kd ke ke kb AL
- a . .
.li A a . . . o &k

Mt . .__...—.....-.--

r k& - F
&
lhl
&
ad um
o
=l u
-
= ar
[
mar
-
LI a2
& a b b oa
- Fl b & b =
I L T T & o F
T, T, T - 1111111111—.1—.1—.11111111..'.; -.rl -.r.r
e 4 2 2 2 2 2 2 2 &2 & 2 &2 &2 & &2 4 B 4 B & 4 4 & & 4 & Ll a
.rl.r.T.r.l.l.ll.l.l.l.l.lllllllllll.l.lllllllllllllllll-.-.".luu""""'_'_'u'w.'w'w.. lbrrrrrrrrrTTrTrTrTTTTTrT.r.r.T.T.r. & - a
- .
1 = k-

e T . -
o e s
= - M
.l_l.-.l Sy .-.‘I.. e a
_ . a = [
W > R o a .
lt_.___._.__u_.nf.__-lo- - II..,_.. oy St . et
- O e T T A - . .
LT .Ib..b..-l..l..l..l..l.l.l.l.-l.-il{!%lf - . P R T I I e o O Pt R R L T R Rt T R T TR I
."- L I T R A N T T S T " S S A A A A - o dr b b b b bk s s E b s E S NN a o N
....... YT YT R . N A NN
e L e ek e e e e e e e e e e e ke b koa e e !.-.r.r.r.._.r.._.._.._.r.r.__.._n.._n.._.__.r.v.._.._..._..r.r.._..
a a aa
e B bl ool r bk h & bk kb bk FFFL

A
.-_.l_..-_..l..l..l.l R
T A i

N - t..Jl-.__._.hl a2 a s a I._.l..__r

x .l..l..-_..-..I.l.l..r.l...fnij._nini.l.l.l..lu.l_..lr.l.l l%il};g;%‘%

ey I.I.I.I.I.I.l..-.l

.,

.JJJJJJ-u-u-ttttta*f;*t-tttttnin-iliiiiii1111&1%ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁhﬁhﬁh&hLﬁ£L&tt-lLLLnaiaLﬁ

*
*
* El
*
* e
+ -4
.
* e
+ -4
.
+ - !
+ -4
.
* e
+ -4
.
* R
y Td
» S
N |L 1.I-
b i
E ] - .
. S
y  d
E ] .L T- .‘
+ - !
* -4
.
* e
+ -4
.
* e
+ -4
. 4
* N
+ -4
.
* ”__.
r.___.,. . m.ﬁﬂ
Ly
Y ol
"n

ll,|.-"
:-Irl-._-. L]
i

i

- b
) H
. [
L
Y L b
-r
]
1 - " ._..
N
Vb J
"y .
LI : 5
! L
[ T
r.- i ...-..'
A
Ty Y Y
.l l..l_. n .
. i
|..__...Hurir.._. L
.1. r1
_.h

1G. 32



US 9,010,759 B2

Sheet 20 of 32

Apr. 21, 2015

U.S. Patent

Ll
L] . - 1
[} .

» & oa L]
L ] . -
LI .

& g

E I

g gt Bl N N N e e e e i

e e, ke vk e e e ol e e R BB RT

-

-
Lom ok .lb%..l..l...l..i..l_....' o e e .I...I...I...I...I...l...l....l....l..‘l..,.l..,.l..,l...l_..l;l;l;l}l%l&ill%l%llflflrl*\ilfl*l*l&l&lﬁlvl-lvlflf‘_'_!!!!l‘ e ol e

e R S

&

&

FlG. 33



U.S. Patent Apr. 21, 2015 Sheet 21 of 32 US 9,010,759 B2

FG. 34

______
S

. Samaed. doma e

*‘I.L‘I.Lﬁlﬁhzlﬁlﬁl.L‘I.L.I.L‘I.l*I.L*I.L‘I.l‘I.L*l.L*I.L‘I.L****************""'I'"'I'"*"'I’""""'I'"""'I'"'I'"""'I’""'I'"'I'"""'I’"""""'I’""'I'"'I'"""'I’""'I'"'I"I'""'I'*""""'I’""'I'"'I"I'""'I'""'I'""'I’""*******************************@_‘I'l.l.t ) L I‘**
w F Fr g = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = T r r o
T ) T’ r r:
" [ ] L} 1 [ ] FI
- 1 L4 T | .
-1 L] 1 Fr
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
) L]
Lo 3 o) -

G. 35



US 9,010,759 B2

Sheet 22 of 32

Apr. 21, 2015

U.S. Patent

L] '
. .
+ = -
o M.._ m—. :
. - X
» . ] 1 4
*

LI

-

[

Le ek EAFFTFETTTRERAE LS
-

. ey i il

e R Ry g R g R g Y T
. T,
i ety S
Ll NN N
U LI '

-
o

- aom
LR

.
i eal,
.-
.

[ SN SIS Sy Sy

-
= o § = .

FrR A s rararhE A
.-
L F s oxomon

-W-'l-.-\.-.-...-..-...-.-.-wb-"'l'" .

FIG. 36

lb'.\'

L]
l-"r b"

AR

~ 88

Ll

¥
!

-

[
i

'ii'fi'fi'ii'fi'ii-l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l-‘l-l-‘l-‘l-l-‘l-‘l--I-‘l-‘l-l-‘l-‘l-l-‘l-l-l-‘l-‘l-l-fl-l-‘l-fi'fi'fi'fi'fi'fi'fi'fi'
H

-

"
g
;

&8

FiG. 37



US 9,010,759 B2

Sheet 23 of 32

Apr. 21, 2015

U.S. Patent

88
36

1.l.ﬁl-_l-.ln.l ..l..l...l...l.._l...l..l_.._l_..l_.l...-_..-_.***..----.‘.....‘.“gi
T Y

. L L a A s a A a aam A Eaaawa o wa
L T I R T e B g
ax ] .
P r—.....,..”J?Uw H
a r.rl..l..l1|.-.
.I.H..-Il..l_..-_-_nll ml..ll......-_i.L

L

[

N

I

I

N

I

I

N

* -
. . . i a L I.._-_I._.....I.l......_“_. .-.J..I...I
a Ta. M ! o e e - - - el ey
. . A N - Ll ok
a N
. a I

I

N

I

I

N

I

I

N

I

I

N

I

I

N

A
¥
'S
Y
'
{
:
!{

o
T T T I S —
B s
-—a
_....I....I
--—

i PV |
.-.l-r.-.....t.'.,...lf.l l.-..r

el
@ﬁﬂﬁ
ww'!"

i

e e e e e P
-r"-:\“-r""

.% .
M : 2 . o
& " 1; ﬁr ..ri..'“ . .r.r .rll l-_ ..1.”
o N, ¥ . et £
i . - ﬂ-_- at - i u . '
3 P I-._. .-_L “ .._._” i .” “n __“.._nn.._ H “n._“h .-_+
“..” ”_. .-_- ! 1.__..1 ri..!.__.rn ] ... x “ __.-.-' “ }.I.I‘ H “
L] . E E LI - [ ] =
: kY S ,“ iane bhoLpon R : T '
' - . LI : R I
& ; . - F ko - . 1 . d 1t
f. ¥ & aroa & = &k wr [ ] n 'ff'.’
”" H - . .-_. N ket TN o s . “ “ H
' S % » oA : 3
1 .__...- L 3] ] .r.__ - .lr -...- ' _.._- H
+ L ’ "u o 2 . ! ™ e skl i ket ™ ¥
- . . N . » al » d - Lot T [
L \ & : o 3 . RN
N r x - T a ] LI, : -
e . 1 - - v "r e :
[ N o M-. » e L ..-' e 4 [ ] . ) ;
w P & W-. i - v ﬁ ! ' .; #
o+ n I § d 1 = d [
r . N P - - -
P n S s & a h d I
. . . r 4 a 04 r - ¥,
LX) . . e " ..__.#._‘ . P
—~ . " L » v A LA I .f-»
4. [ ) " - LR R I N
L] . - |"_ ..._.__. * “
PN o e :
v . . n.-..._._. '
R HOR . .
. 2 . .
. $ = .
L .W-.. - “
.._“ L F
* T-.. I
L ) L a
L .rf I
.—..L * I
L L] d
IL - ‘.
] .
b :
.-.. d
1 [
i a
d
d
.
d l.-.-lil
: - 1.;..I1.-1 ...-l...“.-.l. 1I..l....-.. -
. d...,.l.i.|1._.l|.._....}t1..rl - o=t
" o - - I.I..-..JtJ....-l
“ -t .x..l...l..-.l-..-..ll.. .”.”.-I..l.l”.l“.l.--l e
: e =TT e e
I ._...-I.-..I.J.-w . mwaT
: A et
a -t T
. I.__.I1|..IJ....-.I.-1....,_..”..-“_| g T
f IR R e Y
. ._-.....J._...._.Ir....r.._.. .__- .._.,-...........-I. .-
] - L

/b
/0

/6



US 9,010,759 B2

Sheet 24 of 32

Apr. 21, 2015

U.S. Patent

FlG. 40A

[
. [ .
e I N N IR NE N

.o
R O

o

-

B - -t

- & = F

Ll -ill-.--_ P ] * -

-

76

1"..‘-'-.11' .aa

L e e e e et

76




US 9,010,759 B2

~36

T

ot T
by
L]

. -r,.-'

Sheet 25 of 32

Apr. 21, 2015

U.S. Patent

R I T I O I R
= e b b B B B b NN
[T P Y

Y
-
.
a =
i
r f L
RN -l.l......j
B /.f -
» P
) ko4 oa
-
| ] - r-b.ﬁ
¥ - L
- LA
] L] . . i)
- - a e Ve ke ke ke de L L (Y]
+—. L] /’ - » [ R A e N [
- W » R N ) r ]
¥ 4 . S o D " . awoa R s
- A i LA P P
) -4k ” dr ¥ A
- . . ke d bk S
4 N b P » M.
P KA Ao P
4 & a2 A o K & a
M h . N ] - b bk i oa &
+ - a a & oa N d a0
- . N . ) kY
L “ . NN S
] L] . P ol &
- i P sk
1 ] ] a » '
- » . [ - i ]
] - " b " a [
Ok u W . A F a -1 M
a / ¥ w. . e T -k AH o
. a .r.“_ “a - s - " .”.ri.”.'i
1 . " a T A
» . " § [ .._.._-..-l.
. - - . » »
. » M - Ak o b
M x, .r.._ . - ni”._..
i..1. - & 4+ K
¥ L] R a ] - =
.ﬁ . - . N St
-.l & - r L ]
ﬁ-. [ * ..Jﬂ.
] . - L . .
] a _nl.. L [ b
L N - n F
- .
Hl___i N. a F oa -k,
L] - r LI I R
- a
L Tk -
ﬂ ., n i )
L] []
R .
-M S N
s ".
N
. .
-_._ & .”
M
., - ‘_.
s N
L .1
i M N

™

"
u"ﬁ_ .:.,*
:.- 'I .r

/0

g v vl sbr ol s ool e sl ol e sl e sl sl sl ole b sl sl sl dle sl sl ol ol sl e sl sl ol e sl ol ol sl sl sle sl e sl sl ol e sl ol e sl ol e ol ol e ol ol e

L

<
&0

’[ﬁ**ﬁ*******************

L

L |

T
4




US 9,010,759 B2

Sheet 26 of 32

Apr. 21, 2015

U.S. Patent

“m
o
o

ll.
a
rF
(]
i
N
a4
.
.l
i-
15
| ]
w1
]
"k
]
m
& -
-
B oa
]
m
]
a
]
L}
» o a ok
.m . L . .
“ T I..H.__H.__.-.....-.__tnl..q - -l ._..__.-_-..-_
- T A~ !
. i i _-.....-. *. ...-.-.. =
r
| ]
E
a
& M ‘e
V ¥ r M_
u
[ ] . N .
r ” ' . ¥ N N
- .
) H * a -..n-.r..
. . - a
.‘. --.. . - LRI
+ '-. -1. " S
& . & ¥ - = Y
N ' Fy. 1w
['] a + f ] L | . & +
- " a a ) Ak o r h 1 M bk b kb Fa o1 .om . '
[ Fl L r P T & M J ook or - - T .k
r | a - Lk b owh or kK k kb k P * o
r a ﬁ.. P a 2 a2 P Fdr o A Y - u s
v [ a - Ak b s whaa a kb hhar.- k ok PR .
[] a ' . L ]
- [ . F - & .1.-...1 - .ﬁ
1" v . a "a X .r.“.
a T
" LI . - -, X
r r Fl -
- o ¥ W
- a
['] ';.._ .‘.1 . .__.-.
L3 '-__ | . ..__
L] [ f ] . =
a . ' a .
[ ] L .-... . e
B oo H.__
v Do : ]
”_.__ . - "
] .
r
'
b
-
o
a .
-
a "
- a
a T
r a
- . -
r a
Fl .
3 a .‘l\
a .
r a .
a .
b a
a T
- '
a a
-
. an
-
. ]
3 .

F ra

i )



US 9,010,759 B2

Sheet 27 of 32

Apr. 21, 2015

U.S. Patent

70

o

B T i i

-

. .. A
- . M d Pk a x ok d ik b ko N
L] P B B D RS B I T I I L e

L)
5
[ ]
.- Fl L] E o O L | F F Ir
"..- ll L] .'..T .rr.T.T.T .T.rl.'. r
a . omy . -
T | ] ' & PR ] Fhoa
F - ¥ - L] b b o m &
.- - - . P U
- r .
. a & - "
4 P * - I Faa
Na I I r bk " aa F
. 4 = - - F L] b b o = a
I.-_._. a . r
. s . a
Fl L] & g r m A bk oa
v ! .
. an . - a
Fl Fl - o
. - " L] L]
”L I.. [ >
| ] - n * ] a
[ = F o I
¥ . . [ A
L ] - . i
a .i.- " i a
w b (] "k r L b a
] r r I
LI F o - & a r
] ' I
r
w

n_¥_dn_Jir
F

i o E TR

'y

"k -k
==
L
L]

aa &k

v.-.....l_.-.-_l.-u-. '

- oarF -

e

-
b‘k

Fr

=
r
Frrrrr

P
LI
ma

& ¥

]

r

I a-*a-"#:"-*- L
L]

[ ]
T*'

L]
'

.
N

F_i

L

x 2

-2 onon
AL
"t't‘t‘i_-i
Lr

o roroa k4
Nk kn

=
r
‘.-'

[ ] & & b dr bk r ) j F ) kN
LI T R I e ) b b ko

-
N

b b b k. ow kN
.._ r.r.__.r.__.rh.__
r.

r
1 f
[ L |
..r ”-.. = ¢
l' —_' -
i NS -
[ . - d
(R )
1 . -
. | LI |
L] L}

-
, -ﬂ".".'

II....I...I...IIIll.-.._. u ” -

T
Pl
.

Lr

o b oa
-

N

Cmr

-

-
dn i W

-, -

F o maymm T
L Y

TR Ay g T

-

Ll R |

#.'-lul_'l'
-

T om_a
L]

/)

“F

L . .
a F L ame e ae g - a

o

.
o ke e e e

- & & & a . [ ]
=

v
a
[ ] [ ]

- =
- aax b For k&
o v w @ b F o

-
-

. ' - n "
Fd mpgnpgm ¥ &k
P N

s

\\.suw.-

.I.-.....l...il...l. =
-

Ll e A

[ T A
a ax F ' F =

P oa ke w -

-r.l__,.l._r._.._l.

e L e omT T,

L] -
« ¢ty "
T .
[ IR I T
e .
L] LB -
- ¥ -
X - F* ‘I
k- ‘-I T -
- .
1". " ....I.l. 1
. . mT a
Y ak
Foar
1.-_1.._.
s "
- et
.-.I.l.l.l.ll.ll?l..-”.ll k .!I._H.
e e .
g
- ]
T g g

= 13
o L I .. .!”.-.I e i Wi
[ l......-.lH.i?.-.Il [ Il.rl-.-.-.-_l.r a3l P ... I.r.r
e e s
.- . - - . - ™ R -

T R rww =T

-
‘\..ﬁ...h-...-...-...-iq.l!...‘i"-'*"




US 9,010,759 B2

Sheet 28 of 32

Apr. 21, 2015

U.S. Patent

Bt a S

o w i AR & W E

PRGN NN N RO

L]

LAl I

F ko oroy

- - -
LI

Ll
r Ik Frh

T =

L]

E
&

-,

A

FYY UL

Ltate e

PLRLEE NN R St

m &
L

ok oy

L] Tty g

*
. .
. R
. A &
» ...... .-
Vs »
.'l.r .I F
» : PRl
F ] r F ]
[ I |
& |
Fa . oa
. ’
A
.'l .r-.1
L .
¥
PR
o

F

L
'

r
-
-

.
F

-

Fr ik

s e e
L]
n.b»,.**.

Ll |
.

rx

FFrrrrrrFr

[ O T O
& b dr b b B b i i b

ki
T

L
Frh

-.-I-‘-I'l'l- ‘.

R S SR
' a

b b b kb o koJr o Ao

L e - o
b b b b & b dod ke h F

Paroa b
Bl Ak d Ak kA A

a
PR e U i ]
A r ko k- N
r TR K kL N []
F kb bk b b bk k hr h * et .r [}
- -
kA A & b kA a . I
o -
Y b oa kb ih b rh o
F A . b & dp b b b b b Foa a
2 h'a a k1 h E kA om A ow

A M odr i koo h
A 5 & b ¥ h o Fh s . d F ko F ki o a4

dr b b b o S ko ok - r b b brdrohrdra kAo -

o bk y w o s o L] r b h ok E | L]
R b bk h h  d b b A Ak ol b dea ow Ao a

e A e ' k hak s 1
LI I O R B N R dr b b a r N o

I e U . wd ke droa -
N N a e .

E N DN R IR N ) L] o b Foa W L
L L X kA b A Ak o
.r.....t.r. .....r.r.r.r.r.r.r.r.__.....r.r.r.._.t.r.__.._ . .r.r.r.r.r.....__.r.._ a .._.I. X

- .

A h kM d de kA h ow - .

P I S ] . r=omoah

Falaa
P R
o e

L I I I F I B R R )
h_l..lll....lm-...._1.._..._.._..1..1.._ .,
A e
P A H
RO Moy *
o . L I
o b b om W F F o= oa

I
W
> 1 - - -
& rr -k
Ay » . ¥ oa
sk .
A1 4 . s oakk h koad rh oaa .lﬂll...l_-
P Y Lo .
- } A s xr k1 or ki k . xr b hoa .
a h dr a h ki kb kM K b & P Rk ok o
F k d kg o & B T U P Y o ko1 . rror ¥
] kb k& X b h b h i ok a2k . N I kK " - . r B
.k oa . Xk kb ok e e b b b i X a xF aoa ¥ Fkrka - r Fah - .a iy . a ¥ A .
b Jp b a b m & d ko X S ke b de b A aaror b - F moaa krdaa . k& * » . B : .
R ko sk s x k F oa kA E r ' a PR -
“n”‘
[ ]
- -
|-i.l
ax B
. -
i.i-
& b
4 b
=
)

L ]
L]

'a oA aEa

et P,

+
-

x by i b i .
dr o dr Br o dr br O b b b o Jroa [ ] = F I & i N - dr &

-
L ko w a



U.S. Patent Apr. 21, 2015 Sheet 29 of 32 US 9,010,759 B2

Waﬁ}}f e e e e e e
' 1 le1 #ld.‘lu [ ity T PR X
N )
M

o r e l‘l-l._-I-‘Il‘.l"l‘i'i.-ﬁ.-ﬁl-ﬁl-ﬁl-ﬁl-ﬁl-ﬁl-ﬁl#.-ﬁ.-ﬁ"l‘.l‘ll‘.‘-l-l-l‘l '* PO
aRETFTT - - SEEYTEE R Eh A

. - L NI

L r e R - I R T T T R T R e T T I O N
. LT [

[ i Tt T T

A . o

S e b a - Ol
YT l‘l‘_i‘i‘.‘l‘l-l LI T L - ook

WA e e e e e e e e e

LI L L L L L O O L I LT L

“mnm b'y-'y-'k'b'b*b*b*b*b*n*hhnh'r-'r-'r-.'r-'r-.'r-.'r-.bn'rb*b'rb'rb'y-'b'b' ek s v

N '*bbkbk"klb.b R R R o= e . E L L b_b_blr"\-btbr‘_q-‘_-bu'r ... r
L. P T T r
.

]

oy
e
. \-.b'krbkb*lb-b e LS NS
-'rb'rbrl.-:y-:. . B
AL AL

= om LI r
m r F b‘b:blb b‘b'brb*b*'r*b*'r*b*'r*l b‘brb!

-
oy

b.b‘b. .b.b-
SR b*b'b.klk.\'\-

a
FEFErTY A

“ = m m m E ® E ®N E EN N 7 %
- m m g gk kb h k kb b kbbb kFk
LT R e T ey
[ T R
. .

L L ] LT R T I T
".". .b"b*."."bb."‘ T T

T ) " L] L Y

. T O TP L B P AL N

L] ~ mq m kR e o= v
L PR L T S

"+ " " @ m E N N E E E E 7 %% nom o=
= w rw r wr kb kb EY Yy EFFFFF o
[ P

LA - -
e
e

" nm CY Lo

B [ U U U

R .. " "

AL

r [ U Sy

Dl A

[
L] e

r !..\.b.
AL NN RC O
.

r
ke e rrrrns
L
r

.
. LR LN - rr b'rl.-blrbb*bbb.b s
. -Te - .
*l
[T
bbb.'
b:l 1b
r ‘-*b
b‘-‘.l‘-l
kbb*b*
ko
[
o

= ¥ on [ .
'TEL] - "
R ‘_f'r :i‘::_l\"l atgt :_:- .1'-:‘.?‘-‘- S

- .
. T v RN R
. .

r
3
" -
l-.‘i 'll‘#il-ll-rl 1..
Bl 0w L W 2_a_a_ il
s W N




U.S. Patent Apr. 21, 2015

T T R R EE R
R R LI 3

I."' .
N . . "-'1-'1-1-...
o R T

N ] it o
i " mow et - - a
R L e D T T R O R Lk koo

. T T - -

LA B B

P L R
- PR R P [ ¥ - -
. - o e "."T":":‘l:.. " = o=y mogEoEoE :’TT-.:""". et

erusivm e T

B T i ipipnipipipip e

' CNL L N P B
TP R T Tl Tk Tl ittt R R
. PR L Sl U
- e or g
N Cr
N

. -
r [l | r
\ 'r. W *. *11 Il‘i‘-lll-l'm'r L

N
RN L I e e
L | Ju.- T Ibl-'l-'l'l-b'l*‘*"‘iil"“ "
=k qy -
- e oe o . " -
LR A rh
w‘;';‘b\--.. P T
- blbbbb-ll-\.-\.--\.1l-rbbbllt#
- “rh e h.b.b"bbbbb.b'hbiq w
gl i LT
To'nlet e

r

maRE '1‘-‘l..l-l.llll_-l._-l |."|. l..l‘-|.- -

[
» .I..'-'-‘ .
-l.l.‘ *

*_1
L I ]
=m

"‘I

lr'rlrlr L
F ik = n &k L]
r
LIS :n'rn'rlrb- A bk " r
et b'rlr'rlrblrblrlrlrb'rh'rl-* L 1["-
.- P . L UL
LRI L
- -

LI B |

e r‘t'. q:q:','-.'..'. L

" B hkom ok - iy 11':\__!."'

:_:,.‘ll'_-.l..I PR ‘r' #H‘T-i.'a-l‘..:.:."-‘T -
L] 1_!..._-.._-"-.-"‘-"."!.

[

- e e e
1

A

Sheet 30 of 32

r r a4
DR I R

¢
3
Da

"n

L

b |

" W ) y n 2 ) L] T 4 v ] - i N 4

- "\II-'--"-?h‘-‘-‘-‘-‘-'-‘-‘ﬂ'-‘-‘h‘-‘ N e ™ ™ ﬁ'-'-h'-‘-ﬂ-‘-‘d'-‘-‘ﬁ'-‘.h" il e

a P e o b b e e e g g e g i g g gy ey gy PR PR PR PRSP U PN PP PP

r r - = gy = % v = LY ]
: o o S ,-1‘:&32:1-!;!'#‘;.....-.-...-.-."\ - :
[ b - 4
¥ HE[‘ =4 l'Illl " L] - ]
- - proid gy . 4 . -

: o ’ . Bty Gk . - !

|-__--_--_--_--_--_--_--_--_--_--_--_-_--_--_--_--_--_--_--_.1_-_-_._-_-_._-_- MR _... _.;- ltJ:;I-i- ‘I"‘i-;l‘- o m jl._.|._.|._.|);‘|:l.tq-_---_---_---_---_---_.-|.-_---_---_---_---_---_---_---_ - 'l:."q:‘-.-

-——
L IR R R B R B R A I I I I A I B R B B I B B B B BE DL DL B R B B BE B B BE BE BE BE BE BE NE BE BE BE B BE BE L BE BE BE BERE BE BE BE B BE BE BE BE BE BE BE BE BE B B BE B BE BE BE B BE BE BE B B}

i W F
LT e R R R

a

US 9,010,759 B2



US 9,010,759 B2

Sheet 31 of 32

Apr. 21, 2015

U.S. Patent

- :w*
>

' .

1.
N

?

L]

|

|

q d r [ N ] Pl ST
' . e at R L
P e e SO I s By
i 4 F e e . - - _— -~ LA
. . -y —~ L -y - - - a” & 1 .1.1 ._.... N
i = e, L R - = - -~ -~ . N - -
P r o e T . il T - *r - - i
‘ K L -—— %, e R R - .......-.-,..\l l—. -, =" % - e
1 . T kel i i R e iniin il TL L I SR [ e e vk ke ok ol ol e ke P TR F o e ] R | ot F *
1 L] r ] - -.l..l...-..-l ' .I..l.{l)l. il L T - i.-. .l..l...ﬁ.” .ll.In.‘..l-.- [ -_u..u. - l.l. -
..L.I I.Illltllltltltltlﬁlﬂjillrlhl ) ] ‘ P | il Y .l...l-ll.‘.h.". e m i ! .u..-.__. - -
X _n...._-. + _-..ll-_.wll-.._. F & ._I.ll . i . . ' K .Iﬂlll..l...j-l L * - \-__ L]
Dt . . Pt rﬂ..._.- { 4 " * "t e, - ! gt s " *
- a FF FX kkoa . * " a -..._ll-.- -.ﬂ".l ] F r B [ .-.I- - .l..l.._-_....-l - ....I..Tl.“_.l.. - ! - . .L.-._....._
1..“ ”.._.._. e ...__ wa Yol l“.. { i CE | ] -.I- H...u_..__i..-n-...._..___l.k?.._-,..l.._.. TR o ! ' #.- ...-..-.... - P
S ey v e ' o 14 R LT R e T my AT A ! oy - '
e a : ] P | ] -.I- .m..__ul....—.l.__.l.l.l.l i e T e bl ¥ - o ..-.-_.___. Ten
r - a4 X 1 . ol oy - ..-..,..-.‘\.l, .IFH..........I_ ] . L nl r- - L]
-.r.__ - - - i N . ] [ -.I -y, .l.-..__l._r[lf.r ] e o am -i.l.-l..-‘-.-t...r. - .*.- - .'..-I
N .1.._“ . . ] i s B [ .-.I” .J.,-.....,.__..l.r...-.l,.-._.-. - .._...I.J.HHH-..I.-.I - .-......_...}H.f.ltil,.... n . ﬂ.l.._i .._l.-. H “ H F " . 1
r “a N . 1 b ' ! 4 -.I- . .rl”!h..l._l.._..l ..-.....I...r. - .- ‘. .-.J.r K ] ._...1.- .l.r:. ."
Pl S r - " 1 1 .” ’ H .-.I- ......”..r..r.._r. - ¥ " ™ ”af- L] - * 1.-“ ]
L r a F] L] L | ] -.I I s 7 ' L - -
e T I .__.._. ir.”.__.._...._.i ] i | b .-.I- ] " i N “ N 2 “lH
Ll - r & J4 0 | ] L IJI "
. ._..l.r.—. i.r.r.__ih.._h q L] L] ] ¥ —.I- ’ .- ‘- ._....- ."1-. ~ ......-..__ ]
NN R i R woaa ] i P | [ ] .-.I- ] g L . * .-. " . .
Fokoa . I O e ] ] P ] | T ) ] . ] e ._..1._. st
.tr L A F i o . . k= L ] + = A 2 LN |
[ e T 1 = H s ! r ] " ¢ - "N
. ) a ] [ v [ ] -.I. ] g L] ' .. - .l.__.._. ™
ah ' ] [ DR | . ] - i’ 1 - -
P - . E ] ] ] t L] - L]
WL N " L L A P om ’ I " ¢ - o * “
L i { A P ] [ - ] A 3 ¢ Y F . -~
I I 1 4 LA ’ g s + Iy - - !
s . P - i i . 1 [ ) ] - [ [} - - M
.—_.._.__ ™ - ¥ - . E ] L ] + ¥ " LN |
o eoaat A b koaa N . . - - 1 1 r ! H - ’ ] " ¢ N -~ .J_.lu
iy T oaa B N T, a n -.- 1 ! = ! H .-.I- ! [ ‘ L -. ! - .._-.
. . x 1k oa - e a - * - F] i r ] ] r ] ¥ L] 1 - -
. . a wooe e - e e x ., . - N b ‘ K H —.I- ' ! ; + -. - .-. LM
. . § - N & u a k& om r p o . ¥ = ] u + L] L] |
» . . L g e e - s N a P 'R P | ] o) J y L] 1 t- . 1
! ”.._ “- ST . a a .__.____.r.r“.l. . Vo . .._“ . - -. - { 4 ] ¥ .-.I- " 3 H .“ Nl “ .__-."
'y " o P T T e e . - LT e e - = . a y { A P ] ) - ' 1 ' ¥
M X .v H..._ . e .__ ”. .r“.“- r”r....ﬂ " . riunn. b " ~ . ] ] P | [ ] HI- " i H -“ A “ “-.“
.. . M 4 . M a a . b g . T T gy A i ] . -
* ."” .__.1._1”.._. e e S S T i ...__.v._.“..__._n._.!.r. a __” o ”._.“ S lH a = .h.__.. .—.“.r”...nl..T .”.lﬂi.._l.._ . ”. l.rH._“ .._ .” “ » 4 1 “ ” " H —."- _“\_. A ! “. + "_. “‘.A._ll..r.i .__.-
.Ta e . N 2 o .- . S N N L I R R ' ) | 1 . ol LI FF  — L . P | arn .U.H.. ]
&, b - il PaTet ey T [ - adaa . o A e N -_‘ - i i r ! * -.I- ] A + -. -1 xF -Jl
L] ' = = oa b a . & r & " i omoa & r & a & kb - - [ 1 L] " ] [ ] ] - ] 1 | - K
wd . . .._.__._.._ " .__.._ + ..__ a W 1 & v 1.__;.._ FOCH l._..-l i .__l - ._.1_..__|__l b - 1- . ‘ . ' ¥ .-.I- b L ‘. + L] lL_-. [] I.\.l.i
._.”h ) e . » . L .l-_ S S R N M » . i ' [l ] . + 14 " -.lw-.-.l ]
. a a a e a2 2 2 =2 a &2 = = - - . . - a . a . [} ] [l . r ] |} |} - ] 1 L &
. fa I a & 1 n F modroa 4 a [ - U b F k h o Jdr ok oA T a ra & roa [ T » . ' [} L] [ [ | - [ ]
.-.“ . - i 7 x B T " . om s 1 __.-_ 1 i L ' —.I- ' I . + .. L I..-
') - . a P - . - " a e e x '} ] q " [] [ ] ] P - [} 1 8 -
. * . . wromoa . § - 1 ¥ F o B - -l . il [] u + T
1] - . a RN . . r .- .. L » X ..I ] ] Pt [ ] -.I. ] , . ¢ .. M..“
® - . a R - . - - L e e * ¥ .|I- ] d = [ .-.I- ] . 3 N .- . ..-
L) P * Pl " " "R . R X i1 r ! o ’ [ ‘. v T i 4
L . ", - R - W = e a [ "' . __.I. i i = ' .-.I- ! I A ¥ -. ._.-
.-_. P * AR . u T 1k Pl ¥ ol SR R .-.I.. 1 b vt ¥ —.I- r [ ‘. [ .. [}
X .-l. . * ot ....1..1.1 a & L Eom . .__. ‘a 3 .-. T l.-‘{ 1 : g ! H .-.I- ! .- ‘- + -. ot X [ ]
s s * Y a X P . Fa l__ ., 1 . 1 b r ! H —.I- ' T’ . L -. r -.-
LI - N N Y r o  sa “» . i i = * .-.I- ! 1 ' * .. ETEE ) ri
L 1 . . [ b » a e i i L ' -.I- ' T A + -‘ ' - _ﬂi
1 " r . [ ., 'y . - * . i ! = ' .-.I- ! I A [ .. .1-. ... ] ]
" * . - i .__.v._. Lt * » 1 i r ot + -.I- ’ 1 ' & .. L, .__.-
.. ) N R I { LI | L) r \ ] 1 L)
L R T F r B [ ] y ] ! i * .. a .._.i
- . CREN “ m s a ka R 1 k= r u L L] & *
. - -k omoax F F oo bk ..-1 F] i ] ] r F ¥ L] 1 -1 -.-
[ . rh & F & & & F g oka . . ¥ = ] u + ] . L |
] . Jram e e . - e | P [ A ] g L] + 1 .._-.-
LA . et T ". ] ._.I.r.._r i i = ' .-.I- ! I A + -.‘ ..r .__-.-
" b St .__ . * » e 1 b vt * —.I- ¢ [ ‘ + .. .__.-
. LI R R e L e, . .3 F] [l . r [ ] L3 |} - , 1 . L4
w P OO IO A T R A R by . ok S K
.__.... . e T S e L L S L ¥ . o 1 b =t ¥ .-.I- ! [ ‘ + .. .I._.- .1___..-..__ [}
.M v Ve oa e e A e A B L. ¥ N F { P | | T ) ] - [ 1
. . L a W aoaowr o C ] ' 14 w & a - * . F= r = + L] o * q
-.! ' i e B T R S N " ._.-. " 1 ! = ! 4 .-.I- l.--._...f.l - [ ‘ L] -. * l.-.-
a - A wr s om PR N - ' - * q i r ] ¥ ] [ . i 1 -
.4 W a Fh .o mk - a kW F . A om " " .-l . k= l.l.ll-.l.l......_r..l..._..._. .l.lul-.l._l...___-l.ali.ﬁu.... L ] L) L] L o oa oy
’ g ., K -
L LT . 3 1 1 = H i - e e = “ e e ”Iﬂl.ﬂl.l..l. - - ] " ¢ N - LR
. - v ! i e e e R T a A F = ) " « Ny =4y
l‘. “ “ " " H .-."- L.l.l.l..l..-..l-{“.”.l-.l.l...-..l..l.l.-{.l..l._... “ .- “- + -- .-..l.l LN |
L] r - W - L[]
- k= -—a " .- u LI | -.lh ) o .'
& R R0 : b o B A
ﬁl.l i1 o L ! [ ‘. a.__. 'R Fu l...“
. AJ.' 'R oo [ ] ] . " NI -
l.l.. ) K- ' . I . 4y
q i = p [ . ] - . :
K 2 1 4 f ] ﬂ-. ’ " AN 4# " 1.._.\._. ,..“.q_"
ata"e l-.._.—.n..._._..r.__ll.._n.._ M oaa ko d b r 1 ! = ! 4 .-.I- ! [ L .I...... L] ..-.\.-. L |
F roaa - . m am x kM h kg oaoar k dd ook F ] L] D | | T ) ] - "
L N LR NN A 2 . k= .._.l.:-...._.{.....,l.__.. e .l...”-_u___..qu . .-l.-.p_ + [} ] ) il
e T T ey e e e e 1 1 = ! H .-.I- - = [ - " = e L nl e -__._-...-.._-
P A T PN s . ] L] I | | T ) - - = P "
Va e b A B oaa . . k= "2l .....-.,nﬂl...-n_r._-‘...l. ol T ] L | 0’ LI )
i T - Ak a Ll T T oA - i 4 . B N R .-.._-H-..Hl.-\._-..l. e L ¢ -
. " > .r__...... b .._n.r-..._. F h§ - i LI R ‘ . ' H .-.I- - l.llql_l...-.l...-... £ Il.inﬂ..al. - ..-_.-l.lql.l_. L + -~ -.l._..-
T .o .....l.l_.__nlﬁlﬁn_ .I..'Itlﬂl._..l..l. - .l._...-_.ll_—-_lln._.l_.lﬁl;.l. 1 T k= ..r...._...l..-.l.-i. }{J&.ﬂl{ e ] + 4 L
PR I 1 q [} n [} f "] - . - — ] . 4
D H o e aeww ) + N A 44
) M Tl b AT gk F T ) e A by
@I\_ ] ] . 1 R .-..1_1'..._. el imF - _-.ll.-.- LT R L L L L R ) A -.__.._. .y
Yl . Carn { ] b T, _— l.-!..-.l.....'.-.i. R o . P L .l....l..l i ...-..-H.__-._l..l..-il. - ! ' ..-n.l. - ' L
- & k& - B F . - - lfle - - n r .JI.I.._.‘.IJ [ - - Lll. ll.i ]
Lt ar 1 L] L ___...-..l..lL-.I.l. T M - - r .n
. LI e o '
'R P | et - , -
._.13_ . - P |
F I | L | F
i i r o I._H-..-.I..L__.H...I..-..._L_-_
Fl 4 -” ]
i -
1,
L]

!.f"'

1

Tq0s 88

1G. 52



US 9,010,759 B2

Sheet 32 of 32

Apr. 21, 2015

U.S. Patent

e

\

- = = = = & & a a F F
aTE M E PR L Lo

A A

D N » * F .
' R T a . P - 'y
A mma A M oa ke de bk Mk ow . Poade b b ma - e i B
M d b dr o deoa s o bk Mk dddd M m ==t = M FF A AN agn . F & [ [
TR R b Mk w a e M M R MR M A M A M aaaoa E R e . IS - T
PRI S e T A T e e N S N o T o . b o h k. e N 3
ST TR R N A M b dr b s s k kA ok dodd bk b oa s k. F oa RN
e R R R N M ke  h momoa e kR A bk Ak b odoa k. . - N B
CRE N o . R %
-- a = - r - .
. x ¥ i.._..r1.-..r”.._.... "
. r - . '
Ak homoar . N P ¥
D el S S . -a 1
s momonom b bk e
Fad kA koA . Ve A A b A ks s . »
B T A T D P i s f
e U R F ka2 m s mar Ty -
TN A e m oaoa Ak s
ST L *
. 1.
) » - dr k. h '
2 N . ] 1y
. . - i.l
-
K x -
X ' a * F Fo -
.t N 2T y¥x “a's [ '
- v . .
o A ) e T I- r
. » -4 - u e " . P
i . a a s . '
. o ST "k s
afl " s a M .
[ .. - T P n
. N P EA e -
L . .
V. 1. - . o
' X . N i h i '
- . a i - » . -
. . ] » ' 1 ik i & »» -
S - IS . - e - a |
] - . - [ 1. 4 a a a .o Sa A n ok ha N o
ik [ . u a . - - ko h " kA - o .
Y W - » P a . r . ' S P P dr ok d > o
) . ' - o » P N N L " o W ' e h e om o
- W) N M u . . VR OF R F kb L A L bk S ke de . o1 X . .- bk b oak
] - ) b4 " n X . e e e T A k a e oa ar - . & P A For Rk .k d a A
. - » - 5 - ! Bk ek b owoar A ' ; P s ' ok ow de ke kow %
1 - W [ .o Y o R T S S T R N - a0k T [ o S S i Sy
] . X T P x K Y YN R R F R KM A AN b d o kd W R s ' b oA oa dr kb W
] a w . . ¥ . w ] . Lk oo s N - F o . i a P e uil
] " " . 1 - » ekl N . L ' - - & o 4 m k4 M doa
' - ' ¥ . ] . 1 . PR r] ar P F A oF ke dow doa . a1
. . - X . o 1 - B a g » » - e x - A e .
k. X ' . ' " i I ] . » . 174 . -’k ]
. a » K + P -l ) a . - v N ' e
R W & i e e . ) . 1w s -l o
- - . - . - . -
' r. s " . - . a na o - i
a1 h W r X ] i
. - N " - a " ) N x x ' v 5 . » > r - k
. ; 1 F'] Va -l - -4 n " N ; e o -4 A
. & F r - - . ' | tY A A . r u . X S rr )
q = . 1 a o . T - x ] " » ; Voea T 1 !
A N " [ N X . ik ] a 5 . N X - o
. = ' I [} Ve r Pl - g . . X W v ar L n
. m = » ; N ] > . » P ] T » . » P r = '
[ ' » ) .. . S r N ) a N . Vo s = 1
E o a N W ' L i » X . . ) X i & u . X ) . or ]
ot " » ) e - . e e a Ry " R wn W [ 3
. L - . M . . a s e e e e - oo - - - - - - _ - - a a
' r Y r . . r e > e P T T T T »
» . N . a a v a . . X r ol . ko . o » . . 1 i a [
N * - » r. [ r R r'a I dea - » " . ' 1 T »
) r F . i a r o d . X X i e T T T a []
) - - .. . r R »'a e T E R E A R N N T »
] - N - i a v o SR . A by . . a "B o a ]
) - - . . r n a'a i a F ' aTa s . T »
™) - » - > a5 . oaend xor i ] a . » » ' 2 ]
Y - - P . r VR » ) - N ' v s h LT »
) . N . > & x o d . ; ] ; a . » . X ooa a’a [
Bl - - a. . . R » A ) - » ' Lo Y T »
) . . . X v o o A ki o u . N N = [
s r » . P . r n s R ) X X . P a Y L »
» . » . > v | . - X oy aa - . » s r = [
EI) - - Vo . rn - o ) N N ; ' . & - »
E = » e ¥ [ axd P ] aa » . » b " - ]
. . ' - O O'm - e e " » ' 1 a2 = -4
o a N . N ' X o I 'l . ra N . » N - 1
[ ' » ) ' " ¥ rar r X . . 1 - m w
- . N . > X ] I N ' v » . » > £ - 1
a . ; » Vm ] " & VAR " N . P | .- . d
. & I ; r o] 2 r L ¥ r X W
. ; »> “m ] o o] . »> . PR - '
N . . - . i tN ko a . - - i o
r I u ' ' ] . . PR a - &
r N » W . »> I " - - " e
L. e . » i A ] o - 1 e N [
. a r ' . W .
k. ' . 1 » ' [ o - ) > o
r F AR
: . . . - Ve » ) o P - i L
' - 1 " T | - PR > o
| . " - "k " . ol a - " ox
L ] - . 1 . - ] » a e h s m "
O] A ' » N . . R . o o PR
- a . o N I " - Ao e e s
e h o N . S ) - - row A oa keox
] - ' "4 i a a2, rrow oA e
. - » - p ™ * a e Ao
Ld » ' r r B -k ' - Al oa e ke
W . . ¥ L . dp i d u a O] s K &
o IS w i N K L i
; - o '
b oa i r i rr '
. » i " "
i . 2.
- . i . .
"
¥
a

+
om "o
P T I I ]
2 a2 bk b N aroa 2 hF '
' " m b o Jododod hoa s . ., or h kh khoa . .
r W hor . - b b h s oa | 4
2k F Fh A
. -
. . g
.-...
T
a |
v s o & b b bk k4 k. a .
[ B I R I I R B R U B I F o
. a dd bk ki d i h s a nh g
= = = = & & & b h ks aom kSl ik oa ko -
A
r
L,
.

o .
A ax x s a1 .
EEE R N W N

= rrrsrcr
g ox ar x x xr xra xoa




US 9,010,759 B2

1

DRINKING GAME CUP OR ATTACHMENT
WITH MAGNETIC ALIGNMENT PAD

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Patent Application No. 61/564,282 Filed Nov. 28, 2011, the

entire disclosure of which 1s incorporated herein by reference.

FIELD OF THE INVENTION

The present invention generally relates to drinking games
and apparatuses for the use therewith. Specifically, this inven-
tionrelates to an improved drinking game component and cup
alignment apparatus for use with various drinking games. The
drinking game cup or attachment and cup alignment appara-
tus may be designed in such a manner as to allow for simpli-
fied, accurate and reliable positioning of one or more drinking
cups on a playing surface.

BACKGROUND OF THE INVENTION

In drinking games, for example “Beer Pong”, players are
required to position or place cups 1n specific predetermined
arrangements. Such arrangements are commonly referred to
as “racks”. With existing cups, the consistency, precision, and
overall quality of racks tends to vary widely between games
and players. However, game rules typically require well
aligned and snugly {it arrangements or racks. As with other
sports, consistent court or playing field setup 1s very impor-
tant for fair, reliable, and legitimate competition or game play
to occur. Additionally, existing cups and playing surfaces lack
any means for securing a cup to the playing surface. Without
such a securing means, current cups and playing surfaces
cannot ensure precise racks or prevent accidental spilling
from the cups.

Therelore, there 1s a need 1n the art for an apparatus that
simplifies the process of accurately and precisely positioning
drinking game cups and preventing accidental spills. These
and other features and advantages of the present invention
will be explained and will become obvious to one skilled in
the art through the summary of the invention that follows.

SUMMARY OF THE INVENTION

The present invention provides a drinking game compo-
nent and alignment apparatus. The drinking game component
herein described, along with the alignment apparatus allows
for the accurate and precise positioning of a plurality of
drinking game components for the use 1n drinking games.

According to an embodiment of the present ivention, a
drinking game component, the drinking game component
comprising: a cup, and an alignment part formed 1n a base of
the cup, wherein the alignment part 1s configured to mate with
a playing surface 1n order to align the cup for game play.

According to an embodiment of the present imnvention, the
alignment part 1s integrally formed 1n the base of the cup.

According to an embodiment of the present invention, the
cup 1s a beverage container.

According to an embodiment of the present invention, the
cup 1s configured to recerve a standard beverage container.

According to an embodiment of the present invention, the
alignment part 1s magnetic.

According to an embodiment of the present invention, the
cup includes a stacking groove integrally formed 1n the base
of the cup.
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According to an embodiment of the present invention, the
playing surface i1s an alignment pad with at least one align-
ment part mating component configured to engage with the
alignment part.

According to an embodiment of the present invention, the
alignment pad 1s used to align one or more drinking game
components 1n relation to one another.

According to an embodiment of the present invention, the
alignment part mating component 1s magnetic.

According to an embodiment of the present invention, the
system of claim 8, the alignment pad can be mampulated to
form a storage receptacle for the one or more drinking game
components.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a 3-D perspective view of the first embodiment;

FIG. 2 15 a side view of the first embodiment;

FIG. 3 1s an exploded view of the first embodiment from the
side;

FIG. 4A 15 a top view of one possible high quality arrange-
ment, or rack, using ten cups;

FIG. 4B 1s a top view of one possible high quality arrange-
ment, or rack, using six cups;

FIG. 4C 1s a top view of one possible high quality arrange-
ment, or rack, using four cups;

FIG. 4D 1s a top view of one possible high quality arrange-
ment, or rack, using three cups;

FIG. 4E 1s a top view of one possible high quality arrange-
ment, or rack, using two cups;

FIG. 4F 1s a top view of one possible high quality arrange-
ment, or rack, using one cup;

FIG. 5 1s a cross sectional side view of the cup 1n the first
embodiment;

FIG. 6 1s a 3-D perspective view of the pad in the first
embodiment;

FIG. 7 1s a cross sectional side view of the pad 1n the first
embodiment;

FIG. 8 1s a 3-D perspective view ol the pad 1n an alternative
embodiment;

FIG. 9 1s a cross sectional side view of the pad i an
alternative embodiment;

FIG. 10 1s a 3-D perspective view of the pad 1n an alterna-
tive embodiment;

FIG. 11 1s a side view of the pad 1n an alternative embodi-
ment,

FIG. 12 1s a 3-D perspective view of an alternative embodi-
ment with the pad in a folded state;

FIG. 13 1s a top view of an alternative embodiment with the
pad 1n a folded state;

FIG. 14 1s a 3-D perspective view of the pad 1n an alterna-
tive embodiment:;

FIG. 15 1s an exploded 3-D perspective view of the pad 1n
an alternative embodiment;

FIG. 16 1s a 3-D perspective view showing the bottom of
the pad 1n an alternative embodiment;

FIG. 17 1s a 3-D perspective view of the pad 1n an alterna-
tive embodiment;

FIG. 18 1s an exploded side view of the pad 1n an alternative
embodiment;

FIG. 19 15 a 3-D perspective view of the pad 1n an alterna-
tive embodiment;

FIG. 20 1s an exploded side view of the pad 1n an alternative
embodiment;

FIG. 21 1s a 3-D perspective view of the pad 1n an alterna-
tive embodiment:;
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FI1G. 22 1s an exploded side view of the pad 1n an alternative
embodiment;

FI1G. 23 15 a 3-D perspective view of the pad 1n an alterna-
tive embodiment;

FI1G. 24 1s an exploded side view of the pad 1n an alternative
embodiment;

FI1G. 25 15 a 3-D perspective view of the pad 1n an alterna-
tive embodiment;

FI1G. 26 15 a 3-D perspective view of the pad 1n an alterna-
tive embodiment;

FI1G. 27 15 a side view of the pad 1n an alternative embodi-
ment;

FI1G. 28 1s an exploded 3-D perspective view of the pad in
an alternative embodiment;

FIG. 29 1s a 3-D perspective view showing the bottom of
the caps 1n an alternative embodiment;

FI1G. 30 15 a 3-D perspective view of the pad 1n an alterna-
tive embodiment;

FIG. 31 1s a 3-D perspective view of the pad 1n an alterna-
tive embodiment with the pad 1n a folded state;

FI1G. 32 1s a top view of the pad 1n an alternative embodi-
ment with the pad 1n a folded state;

FI1G. 33 1s a 3-D perspective view of an alternative embodi-
ment;

FI1G. 34 1s a top view of an alternative embodiment;

FIG. 35 1s a side view of an alternative embodiment:;

FIG. 36 1s a 3-D perspective view of the cup 1n an alterna-
tive embodiment;

FIG. 37 1s a cross sectional side view of the cup 1in an
alternative embodiment;

FIG. 38 1s an exploded 3-D perspective view of the cup in
an alternative embodiment;

FIG. 39 1s a cross sectional side view of the cup 1n an
alternative embodiment;

FIG. 40A 1s a 3-D perspective view ol an alternative
embodiment of the alignment part;

FIG. 40B 1s a 3-D perspective view of an alternative
embodiment of the alignment part;

FIG. 40C 1s a 3-D perspective view of an alternative
embodiment of the alignment part;

FIG. 41 1s an exploded 3-D perspective view of the cup in
an alternative embodiment;

FIG. 42 1s a cross sectional side view of the cup 1n an
alternative embodiment;

FIG. 43 15 a 3-D perspective view of the cup 1n an alterna-
tive embodiment;

FI1G. 44 1s a 3-D perspective view showing the bottom of
the cup 1n an alternative embodiment;

FI1G. 45 15 a 3-D perspective view showing one cup stacked
on top of three cups;

FI1G. 46 1s a top view showing one cup stacked on top of
three cups;

FI1G. 47 1s a3-D perspective view showing si1x cups stacked
on top of ten cups;

FIG. 48 15 a 3-D perspective view of the cup 1n an alterna-
tive embodiment;

FI1G. 49 15 an exploded 3-D perspective view of the cup in
an alternative embodiment;

FIG. 50 1s a cross sectional side view of the cup in an
alternative embodiment;

FI1G. 51 15 a 3-D perspective view of the cup 1n an alterna-
tive embodiment;

FIG. 52 1s a cross sectional side view of the cup 1n an
alternative embodiment; and
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FIG. 53 1s an exploded 3-D perspective view of the cup 1n
an alternative embodiment.

DETAILED SPECIFICATION

The present invention generally relates to drinking games
and apparatuses for the use therewith. Specifically, this inven-
tion relates to an improved drinking game component and cup
alignment apparatus for use with various drinking games. The
drinking game cup or attachment and cup alignment appara-
tus may be designed in such a manner as to allow for simpli-
fied, accurate and reliable positioning of one or more drinking
cups on a playing surface.

Turning now to F1GS. 1, 2, 3,4A, 4B, 4C, 4D, 4E, 4E, 5, 6,
and 7, a preferred embodiment of a drinking game cup or
attachment with a magnetic alignment pad 1s shown. In the
preferred embodiment of the invention, the drinking game
cup or attachment with a magnetic alignment pad 1s config-
ured 1n an eflicient design. One of ordinary skill in the art
would appreciate that there are many suitable design and
configurations for the present invention, and embodiments of
the present invention are contemplated for use with any such
design or configuration.

Turming now to FIG. 1 an 1sometric view in accordance
with an embodiment of the present invention 1s shown. A mat,
base plate, table, or pad 72 1s placed below a cup 70. In a
preferred embodiment there are ten separate cups 70. In alter-
nate embodiments there may be more than ten cups or there
may be less. Inside the cup 70 1s a pin, dowel, or alignment
part 76. Inside the pad 72 1s an alignment part mating com-
ponent 74. In a preferred embodiment, the alignment part
mating component 1s a magnet. In alternate embodiments, the
alignment part mating component 74 may be replaced with
any suitable fastening means, including but not limited to, a
friction {it component or a pin. This embodiment is 1llustrated
from different perspectives imn FIG. 2 and FIG. 3. One of
ordinary skill 1n the art would appreciate that the drinking
game cup and magnetic alignment pad would be functional
with a variety of components, and embodiments of the
present invention are contemplated for use with any such
component.

Turning now to FIG. 5 a cross section view from the side of
the cup 70 1n accordance with an embodiment of the present
invention 1s shown. At the top of the cup 70 1s a substantially
circular ring or rim 84. The rnm 84 of this embodiment has a
uniform circular cross section. In other embodiments the rim
84, or the nm 84 cross-section, may be a different size or
shape.

According to an embodiment of the present invention, the
bottom of the cup 70 1s a base 88. The base 88 of the preferred
embodiment 1s substantially circular. In other embodiments,
the base 88 could be a different shape or size such as square,
diamond, hexagon, or interlocking or interconnecting shapes.
One of ordinary skill 1n the art would appreciate that the cup
or similar vessel could be made 1n a variety of shapes, and
embodiments of the present invention are contemplated for
use with a cup of any shape.

According to an embodiment of the present invention,
connecting the base 88 of the cup 70 to the rim 84 1s a wall 86.
In this embodiment, the wall 86 1s substantially straight. In
other alternate embodiments the wall 86 may have unique
curvature 1n order to join the base 88 to the rim 84. Together,
the nm 84, wall 86, and base 88 surround a holding space or
a containment space 90. One of ordinary skill 1n the art would
appreciate that the cup may formed 1n a variety of designs,
and embodiments of the present invention are contemplated
for use with any such design.
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According to an embodiment of the present invention, the
cup 70 and the pad 72 1s made of plastic. In a preferred
embodiment, the plastic may be polypropylene or any similar
plastic. In alternate embodiments, other materials that are
suitable for use include wood or a non-magnetic metal. One
of ordinary skill in the art would appreciate that there are
many materials the cup could be made of, and embodiments
of the present invention are contemplated for use with any
such material.

According to an embodiment of the present invention, the
cup 70 may be manufactured using an 1njection molding
process. In this embodiment the alignment part 76 1s insert
molded or over molded into the center of the base 88 of the
cup 70. Theretfore the alignment part 76 1s securely fastened
and joined to the cup 70. One of ordinary skill 1n the art would
appreciate that a variety of methods could be used to manu-
facture the cup, and embodiments of the present invention are
contemplated for use with any such manufacturing method.

According to an embodiment of the present imnvention, the
alignment part 76 1s magnetic. In a preferred embodiment the
alignment part 76 1s made ol 1ron, nickel, cobalt or some other
ferromagnetic or ferrimagnetic material. In alternate embodi-
ments the alignment part 76 may itself actually be a perma-
nent magnet. IT this 1s the case, the alignment part 76 will be
assembled 1nto the cup 70 in an orientation such that its
magnetic poles are opposite to the magnetic poles of the
magnet used for the alignment part mating component 74
which are assembled into the pad 72. In another alternate
embodiment, the alignment part 76 could be a permanent
magnet. In this case the alignment part mating component 74
could simply be a ferromagnetic or ferromagnetic material
and would not necessarily need to be a permanent magnet
itself. In alternate embodiments, the alignment part 76 might
be a nonmagnetic friction {it or similar structure. One of
ordinary skill 1n the art would appreciate that an alignment
part 76 could be functional in a variety of forms, and embodi-
ments of the present invention are contemplated for use with
any such forms.

Turning now to FIG. 6 an 1sometric view of the pad 72 in
accordance with embodiment of present invention 1s shown.
At the top of the pad 72 1s a pad top surface 78. In a preferred
embodiment, the top surface 78 1s flat and smooth. Cut mnto
the bottom of the pad 72 1s a pocket or alignment part mating
component hole 80. In the preferred embodiment, the pad 72
has seventeen strategically located alignment part mating
component holes 80. In alternate embodiments there may be
more than seventeen alignment part mating component holes
80, or there may be less. According to an embodiment of the
present invention, the distance between most of the alignment
part mating component holes 80 1s equal to the outer diameter
of the nm 84 of the cup 70. The reason for this will be
explained in the Operation section of this document. In alter-
native embodiments, the distance between the alignment part
mating component holes 80 may vary. One of ordinary skill in
the art would appreciate that the distances could vary, and
embodiments of the present invention are contemplated for
use with any distance between one or more alignment part
mating component holes 80.

Turning now to FIG. 7 a cross-sectional side view of the
pad 72 1n accordance with an embodiment of the present
invention 1s shown. At the bottom of the alignment part mat-
ing component hole 80 1s a bottom surface or alignment part
mating component hole bottom 82. In this embodiment there
1s a relatively small distance between the alignment part mat-
ing component hole bottom 82 and the pad top surface 78. The
reason for this will also be explained in the Operation section.
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According to an embodiment of the present invention,
there 1s one alignment part mating component 74 for each
alignment part mating component hole 80. In preferred
embodiment the alignment part mating components 74 are
pressed into each of the alignment part mating component
holes 80. In this embodiment the size of the alignment part
mating component hole 80 is slightly smaller than the size of
the alignment part mating component 74 1n order to obtain a
press 1it. Therefore the alignment part mating component 74
are securely fastened and joined to the pad 72.

According to an embodiment of the present invention, the
alignment part mating component 74 has a cylindrical shape.
In this embodiment the alignment part 76 also has a cylindri-
cal shape. In this embodiment the outer diameter of the align-
ment part 76 and the outer diameter of the alignment part
mating component 74 are equal and the same. In other
embodiments, the alignment part 76 and the alignment part
mating component 74 may be different s1zes or shapes such as
a square or rectangle for example.

Operation—First Embodiment—FIGS. 1-7

In dnnking games, for example Beer Pong, players are
required to position or place cups 1n specific predetermined
arrangements. Such arrangements are commonly referred to
as “racks”. With existing cups, the consistency, precision, and
overall quality of racks tends to vary widely between games
and players. However, game rules typically require well
aligned and snugly fit arrangements or racks. As with other
sports, consistent court or playing field setup 1s important for
fair, reliable, and legitimate competition to occur.

Users of this embodiment can achieve an improved align-
ment, rack, or 1it with adjacent cups. With existing cups, the
user will typically utilize the existing cup’s rim as a racking
guide. However, the rim of existing cups only provides users
with a single tangential point of contact to assist in alignment
and spacing. Furthermore, existing cups are not attached to
the grounds on which they are placed, they are free to move
out of place and often do so as the user attempts to move
adjacent cups closer together.

This embodiment provides the user with strategically
located magnetic fields which can be used to assist the user 1n
the racking and arrangement process. As the user moves a cup
70 1nto 1ts approximate intended position, the alignment part
76 within the cup will experience a magnetic force from the
alignment part mating component 74 inside the pad 72. This
magnetic force will pull the cup 70 into the proper position.

According to an embodiment of the present invention, by
applying a magnetic force to the alignment part 76 within the
cup 70, the cup has less free range of motion, ensuring that the
user can achieve higher quality cup arrangements, do so more
casily, and do so 1n less time. This embodiment also allows
users to more easily align racks or cup arrangements with
lines on the playing surface or other guides which may be 1n
place during game play. As an illustrative example, FIGS. 4 A,
4B, 4C, 4D, 4E, and 4F demonstrate the patterns of high
quality racks which can be achieved 1n this embodiment using
ten, six, four, three, two, and one cups 70 respectively. These
figures also show why the alignment part mating component
holes 80 1n the pad 72 i this embodiment are spaced at a
distance equal to the outer diameter of the rim 84 on the cup
70. Because of this spacing of the alignment part mating
component holes 80, the cups 70 are held snugly and tangen-
tially together in each of the various racks.

Additionally, existing cups are often moved unintention-
ally and undesirably by impacts from a ping pong ball or
accidentally by the user’s hands. In this embodiment the
magnetic force which is applied to the alignment part 76 helps
to keep the cup 70 1n 1ts proper and desired position during
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and throughout game play. Not only does this assist 1n main-
taining the quality of the rack, 1t will also help to prevent
accidentally spilling the contents of the cup 70.

In any embodiment where the alignment part mating com-
ponent 74 1s a magnet, a number of variables can be modified
in such an embodiment to increase or decrease the magnetic
force between the alignment part mating component 74 and
the alignment part 76. One of these variables 1s the distance
between the two parts when the cup 70 1s in 1ts desired
position. This 1s why the distance between the alignment part
mating component hole bottom 82 and the pad top surface 78
may be relatively small. By reducing the distance between the
alignment part mating component 74 and the alignment part
76, one could reduce the cost of producing this embodiment
by using a smaller or less powertul magnet as the alignment
part mating component 74. Furthermore, one can adjust the
design of this embodiment so that a specifically preferred
amount of magnetic force 1s applied to the alignment part 76.

In this embodiment, the exposed portion of the nm 84
tollows a smooth and continuous circular curvature and has a
uniform circular cross section. This provides improved con-
sistency, reliability, and predictability for users during game
play. This 1s particularly important for drinking games such as
beer pong where the impact and resulting reaction of balls
(typically ping pong balls) oif of the rim 84 1s critical to the
outcome of the game. In addition, the rnm 84 of the cup 70
provides an opening for liquids or other objects to enter the
containment space 90.

The geometry ofthe cup 70 and the pad 72 are such that this
embodiment may be more easily mass produced using injec-
tion molding techniques. Furthermore, the geometry of the
cup 70 1n this embodiment is such that some traditional ele-
ments ol game play may be maintained.

Additional Embodiment—FIGS. 8-9

One additional embodiment of present mvention 1s 1llus-
trated 1n FIG. 8 and FIG. 9.

Turning now to FIG. 8, an 1sometric view of the pad 72 in
accordance with an embodiment of the present invention. In
the preferred embodiment, there 1s a through hole, screw hole,
or mounting hole 92 strategically located through the pad top
surface 78 of the pad 72. Around the top edge of the mounting
hole 92 1s a lead 1n, countersink, or mounting hole chamier
94. In this embodiment there are three mounting holes 92
cach with a mounting hole chamier 94. In other embodiments
there may be more than 3 mounting holes 92 or there may be
less.

According to an embodiment of the present invention, the
mounting holes 92 may be shaped like slots to make it easier
tor the user to adjust the position of the pad 72.

According to an embodiment of the present invention, the
mounting holes 92 will allow the user to securely attach the
pad 72 to a surface using screws, bolts, nails, or the like. One
of the benefits of mounting the pad 72 may be that 1t 1s more
difficult to lift oif of the surface 1t 1s mounted to. For example,
when the user lifts a cup 70 off of the pad 72, if the magnetic
force between the alignment part 76 and the alignment part
mating component 74 1s greater than the weight of the pad 72
and any other remaining cups 70 which have been placed on
the pad 72, then the mounted pad 72 will remain on the
surface 1t 1s attached to, rather than the entire pad 72 being
lifted due to the magnetic force between the alignment part 76
and the alignment part mating component 74. Additionally,
users can ensure that the pad 72 remains fixed and aligned in
a specific direction and at a specific place on the surface 1t 1s
attached to.
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Additional Embodiment—FIGS. 10-13

One additional embodiment of present invention 1s 1llus-
trated 1n 1s 1llustrated in FIGS. 10, 11, 12, and 13.

Turning now to FIG. 10, an 1sometric view of the pad 72 1n

accordance with an embodiment of the present mvention.
According to an embodiment of the present invention, there 1s
a groove or folding notch 96 running the length of the pad 72.
In a preferred embodiment the folding notch 96 has a V shape,
in other embodiments the shape of the folding notch 96 may
vary. In the preferred embodiment, there are eight folding
notches 96. In other embodiments there may be more than
cight folding notches 96 or there may be less.
Turning now to FIG. 12 and FIG. 13, an exemplary
embodiment of the present invention showing the pad 72 1n a
rolled up state with a number of cups 70 stacked within.
According to an embodiment of the present invention, the
folding notch 96 allows users to fold or roll up the pad 72. This
embodiment may be easier to transport and may consume less
space during transportation or storage.

Additional Embodiment—FIGS. 14-16

One additional embodiment of present invention 1s 1llus-
trated 1n FIGS. 14, 15, and 16.

According to an embodiment of the present 1vention,
there 1s a sealing part, grip part, or cap 98. The cap 98
assembles 1nto a cutout, hole, or cap pocket 100 in the pad 72.
In a preferred embodiment, the cap 98 could be press fit,
attached using adhesive, secured by snap features, secured by
additional fasteners, heat staked, or ultrasonically welded to
the pad 72. In other embodiments the cap 98 may be a ditler-
ent size or shape. In the preferred embodiment there are seven
cap pockets 100 and there 1s a cap 98 for each cap pocket 100.
In alternate embodiments there may be more than seven cap
pockets 100 or there may be less.

According to an embodiment of the present invention, the
cap 98 may be made of any suitable material, including, but
not limited to, rubber, plastic, wood, metal or any combina-
tion thereof.

According to an embodiment of the present invention, the
cap 98 secures, retains, or captures the alignment part mating
components 74 within the pad 72. This protects the alignment
part mating components 74 from the external environment
and prevents them from falling out of the alignment part
mating component holes 80. In the preferred embodiment, the
cap 98 may also improve the grip or traction between the pad
72 and the surface the pad 72 1s placed on.

Additional Embodiment—FIGS. 17-18

One additional embodiment of present invention 1s 1llus-
trated 1n FI1G. 17 and FIG. 18.

Turming now to FIG. 17 and FIG. 18 another potential
shape for the cap 98 1s shown. In the preferred embodiment
the cap 98 has a circular and slightly conical geometry which
may lend 1tself better to a press fit type of attachment. In
alternate embodiments, and as with the previous embodi-
ments, the cap 98 could be attached using adhesive, secured
by snap features, secured by additional fasteners, heat staked,
or ultrasonically welded to the pad 72.

Additional Embodiment—FIGS. 19-20

One additional embodiment of present invention 1s 1llus-
trated 1n FIG. 19 and FIG. 20.

Turming now to FIG. 19 and FIG. 20 another potential
shape for the cap 98 1s shown. In the preferred embodiment
the cap 98 has a circular geometry and may lend 1tself better
to an ultrasonic welding type of attachment. In alternate
embodiments, and as with the previous embodiments, the cap
98 could be press fit, attached using adhesive, secured by snap
teatures, secured by additional fasteners, or heat staked to the

pad 72.
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Additional Embodiment—FIGS. 21-24

One additional embodiment of present invention 1s 1llus-
trated 1n FIGS. 21, 22, 23, and 24.

Turning now to FIGS. 21, 22, 23, and 24 another potential
shape for the cap 98 1s shown. In this embodiment the cap 98
1s a thin adhesive backed part. This embodiment may have the
advantage of being lower profile or thinner. In one embodi-
ment the pad 72 may have seven caps 98, as shown in FI1G. 21.
In an alternate embodiment the pad 72 may have one cap 98
for each alignment part mating component 74 or seventeen
caps 98, as shown in FIG. 23. In further embodiments the
number of caps 98, may be more less than seven or more or
less than seventeen.

Additional Embodiment—FIG. 25

One additional embodiment of present invention 1s 1llus-
trated 1in FI1G. 25.

Turning now to FIG. 25, an embodiment of present mnven-
tion showing pad 72 where the cap pockets 100 are cut into the
pad top surface 78. This embodiment may allow for a smaller
distance between the alignment part mating component 74 1n
the pad 72 and the alignment part 76 in the cup 70. Also,
because the caps 98 1n this embodiment will be exposed to the
user, the caps 98 may be used as decorative elements to
enhance the aesthetics of the pad 72 or to enhance the user
experience with the pad 72.

Additional Embodiment—FIG. 26-32

One additional embodiment of present invention 1s 1llus-
trated 1n FIGS. 26, 27, 28, 29, 30, 31, and 32.

Turning now to FIGS. 26, 27, 28, 29, and 30 showing a pad
72 that 1s made of rubber or some other flexible material. In
this embodiment the caps 98 attach to the top surface 78 of the
pad 72. The geometry of the caps 98 1n this embodiment 1s
such that the pad 72 may be folded or rolled up. Theretfore this
embodiment may be easier to transport and may consume less
space during transportation or storage.

Turning now to FIGS. 31 and 32, a pad 72 1n a rolled up
state according to an embodiment of the present invention 1s
shown.

Additional Embodiment—FIG. 33-35

One additional embodiment of present invention 1s 1llus-
trated in FIGS. 33, 34 and 35.

According to an embodiment of present invention, the pad
72 has the geometry of a table.

In a preferred embodiment, the pad 72 can be placed on the
ground and have sufficient height and length to be used for
drinking games. In this embodiment there are a series of
alignment part mating component holes 80 at each end of the
pad 72. In this embodiment there are thirty four alignment
part mating component holes 80 and thirty four alignment
part mating components 74. In other embodiments there may
be more than thirty four alignment part mating component
holes 80 and alignment part mating components 74 or there
may be less. In this embodiment there are two caps 98 which
seal the alignment part mating components 74 into the align-
ment part mating component holes 80. In other embodiments
there may be more than two caps 98 or there may be less, or
there may be no caps 98 at all.

This embodiment may be easier to use because the user
does not need to install the pad 72 onto another surface. In
other words the pad 72 1s free standing, supports 1tself, and
provides the structure and dimensions necessary for a variety
of drinking games.

Additional Embodiment—FIG. 36-40C

An additional embodiment of a cup 70 of the present inven-
tion 1s illustrated in FIGS. 36, 37, 38, 39, 40A, 40B, and 40C.

Turning now to FIGS. 36, 37, 38, and 39 a cup 70 in

accordance with an embodiment of the present invention 1s
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shown. According to a preferred embodiment, the alignment
part 76 1s pressed 1n to the base 88 of the cup 70. The align-
ment part 76 may be heated during assembly to ensure a more
secure attachment to the cup 70.

Turming now to FIGS. 40A, 40B, and 40C the different
shapes or geometries that the alignment part 76 may have 1n
accordance with an embodiment of the present mvention.
FIG. 36 and FIG. 37 show an embodiment of the cup 70 using
the embodiment of the alignment part shown in FIG. 40A.
FIG. 38 and FIG. 39 show an embodiment of the cup 70 of
using the embodiment of the alignment part shown in FIG.
40B.

The embodiment shown in FIGS. 36, 37, 38, and 39 may be
casier or less costly to manufacture. Also, because there 1s no
material below the alignment part 76 in the cup 70, the dis-
tance between the alignment part 76 and the alignment part
mating component 74 1n the pad 72 may be small.

Additional Embodiment—FIG. 41-42

An additional embodiment of a cup 70 of the present inven-
tion 1s 1llustrated 1n FIG. 41 and FIG. 42.

According to an embodiment of the present ivention,
there 1s a capturing part or seal 102. In a preferred embodi-
ment, the seal 102 could be press {it, attached using adhesive,
secured by snap features, heat staked, ultrasonically welded,
or fastened by some other means to the cup 70.

According to an embodiment of present invention, the seal
102 may be a ditfferent size or shape than the one depicted 1n
FIG. 41 and FIG. 42.

According to an embodiment of present invention, the seal
102 may be made of plastic. In a preferred embodiment, the
seal 102 may be made of polypropylene. In alternate embodi-
ments, the seal 102 may be made of another type of plastic or
any other suitable material or combination thereof.

According to an embodiment of present invention, the seal
102 secures, retains, or captures the alignment part 76 within
the base 88 of the cup 70. In certain embodiments, the seal
102 may protect the alignment part 76 from the external
environment and prevent the alignment part 76 from falling
out of the base 88 of the cup 70.

According to an embodiment of present invention, the seal
102 may also be used to increase or decrease the amount of
gr1p or traction between the cup 70 and the pad top surface 78.

Additional Embodiment—FIG. 43-47

An additional embodiment of a cup 70 1s illustrated 1n
FIGS. 43, 44, 45, 46, and 47.

Turming now to FIG. 43 and FIG. 44 a cup 70 in accordance
with an embodiment of the present invention 1s shown. In a
preferred embodiment, the base 88 of the cup 70 has a cutout,
void, notch, or stacking groove 104. The shape and size of the
stacking groove 104 may vary 1n other embodiments. In other
embodiments there may be a number of additional stacking
grooves 104, or there may be no stacking grooves 104 at all.

Turnming now to FIG. 45 and FIG. 46 a stack of cups 70 1n
accordance with an embodiment of the present invention 1s
shown. In a preferred embodiment, the geometry of the stack-
ing groove 104 allows the user to vertically stack a cup 70
upon or above three other cups 70 to a racked arrangement.
The geometry of the stacking groove 104 1s such that when a
cup 70 1s stacked on top of other cups 70 1t may be more
securely connected to and aligned with the cups 70 below.
This allows users to form new vertical or three-dimensional
racks or cup arrangements that would otherwise not be pos-
sible, or would be very likely to fall or collapse i1 attempted
with existing cups. FIG. 45 and FIG. 46 show one cup 70
stacked on top of three cups 70. FIG. 47 shows this embodi-
ment with sixteen cups 70. In FIG. 47 ten cups 70 are shown
on the pad 72 with an additional six cups 70 stacked on top.
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Additional Embodiment—FIG. 48-50

An additional embodiment of a cup 70 1s illustrated 1n
FIGS. 48, 49, and 30.

Turning now to FI1G. 48, FIG. 49 and FIG. 50 a cup 70 1n
accordance with an embodiment of the present invention 1s
shown. According to an embodiment of present invention, the
cup 70 1s intended to be used 1n conjunction or combination
with a standard beverage container 106 (e.g. standard plastic
cup, disposable plastic cup, traditional drinking cup). In a
preferred embodiment, the standard beverage container 106
can be inserted into, pressed into, or attached into the con-
tainment space 90 of the cup 70 in this embodiment. The

geometry ol the containment space 90 may vary in other
embodiments to accommodate insertion of, or attachment to,

various other sizes and types of standard beverage container
106.

According to a preferred embodiment of present invention,
the cup 70 may be made of rubber foam, open cell foam, or
neoprene. In alternate embodiments, other materials may also
be suitable, including plastic or wood. In certain embodi-
ments, an 1sulating material may be used for the cup 70
having the additional benefit of keeping the contents of the
standard beverage container 106 cooler for an extended
period of time.

Additional Embodiment—FIG. 51-53

An additional embodiment of a cup 70 1s illustrated 1n
FIGS. 51, 52, and 33.

Turning now to FI1G. 51, FIG. 52 and FIG. 53 a cup 70 in
accordance with an embodiment of the present invention 1s
shown. According to an embodiment of the present invention,
the cup 70 1s intended to be used in conjunction or combina-
tion with the standard beverage container 106 1n a similar
fashion as the previously mentioned embodiment. In a pre-
terred embodiment, the standard beverage container 106 can
be inserted 1nto or attached into the containment space 90 of
the cup 70. This embodiment differs from the previous
embodiment in that the wall 86 within the containment space
90 1s split into a number of snap fingers, flexible fingers, or
retaiming fingers 108. The geometry of the retaming fingers
108 may vary in other embodiments to accommodate 1nser-
tion of, or attachment to, various other sizes and types of
standard beverage container 106.

According to an embodiment of the present imnvention, the
cup 70 may be made of plastic. In a preferred embodiment,
the cup 70 may be made from polypropylene. On of ordinary
skill in the art would appreciate there are many maternals the
cup 70 might be made from, and embodiments of the present
invention are contemplated for use with any such material.
Advantages

The Drinking Game Cup or Attachment with Magnetic
Alignment Pad comprising any feature described, either indi-
vidually or in combination with any feature 1n any embodi-
ment, may have one or more of the following advantages:
Improves the consistency of game play;

Improves the quality of game play;
Improves the quality of drinking game cup arrangements,
also known as “racks”;

Improves the consistency of drinking game cup arrange-
ments, also known as “racks’:

Reduces the amount of time required to form a rack;

Improves the precision of rack arrangements and align-
ments;

Improves the orientation of rack arrangements and align-
ments;

Improves the stability of rack arrangements;

Easier to use than existing products;
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Allows drinking game players to form racks, or cup
arrangements, which were previously difficult or impossible
to form;

Allows vertical stacking of a drinking game cup on the rims
of a cups below;

Reduces the likelihood of undesired movement during
game play;

Reduces the likelihood of spilling contents of cup;

Increases the amount of time the contents of a user’s cup
may remain at a desired temperature;

Easier to aim at; and

Easier to manufacture or mass produce.

Conclusion, Ramifications, and Scope

While the above description contains many specificities,
these should not be construed as limitations on the scope, but
rather as an exemplification of one [or several] preferred
embodiment thereof. Many other variations are possible. Spe-
cifically, throughout this disclosure many references are
made to a alignment part mating component 74, and align-
ment part 76, and a alignment part mating component hole 80.
It should also be appreciated that the alignment part 76, could
be any suitable component that could be used to align the cup
70 on a playing surface, including, but not limited to a friction
fit mechanism or alignment hole. It should also be appreciated
that the alignment part mating component 74 could be
replaced with any other means that would be suitable for
aligning the cup 70, including, but not limited to, a friction {it
mechanism, alignment post, or any other component that
could operably interact with the alignment part 76 of the cup
70. Stmilarly, the alignment part mating component hole 80
could be configured to receive any of the previously men-
tioned alignment means that could be used to replace the
alignment part mating component 74.

Additionally, a number of material coloration techniques
or approaches could be employed to improve the visual con-
trast between individual features or components. This could
make the embodiment easier to target or aim at.

It should be noted that the features 1llustrated 1n the draw-
ings are not necessarily drawn to scale, and features of one
embodiment may be employed with other embodiments as
the skilled artisan would recogmize, even if not explicitly
stated herein. Descriptions of well-known components and
processing techniques may be omitted so as to not unneces-
sarily obscure the embodiments.

While multiple embodiments are disclosed, still other
embodiments of the present invention will become apparent
to those skilled 1n the art from this detailed description. The
invention 1s capable of myriad modifications in various obvi-
ous aspects, all without departing from the spirit and scope of
the present invention. Accordingly, the drawings and descrip-
tions are to be regarded as 1llustrative in nature and not restric-
tive.

The mvention claimed 1s:

1. A dninking game apparatus, the drinking game apparatus
comprising:

an alignment pad adapted to provide a plurality of cup

arrangement patterns, wherein the entire top surface of
said alignment pad 1s flat and smooth;

one or more magnetic components embedded 1n said top

surface of said alignment pad;

one or more cups, wherein each of said cups has a position

on said alignment pad corresponding to one of said
magnetic components, wherein said magnetic compo-
nents are spaced apart from each other by a nm diameter
of said one or more cups;

a magnetic alignment part centrally embedded 1n a base of

cach of said one or more cups,
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wherein said magnetic alignment part 1s configured to
magnetically couple with one of said magnetic compo-
nents 1n said alignment pad when said magnetic align-
ment part 1n said cup 1s proximate one of said magnetic
components in said alignment pad 1n order to magneti-
cally hold said cup 1n position and to align the cups so
that their rims tend to stay in contact for game play; and

a groove pattern on their respective base configured to
engage respective rim segments of three triangularly
adjacent cups, thereby providing a stable stackable
arrangement in which one cup sits atop a group of three
triangularly adjacent cups below.

2. The apparatus of claim 1, wherein said magnetic align-

ment part 1s integrally formed 1n said base of said cup.

3. The apparatus of claim 1, wherein said one or more cups
1s a beverage container.

4. The apparatus of claim 1, wherein said one or more cups
1s configured with a containment space adapted to receive a
beverage container.

5. The apparatus of claim 1, wherein said alignment pad 1s
used to align one or more drinking game components in
relation to one another.

6. The apparatus of claim 1, wherein said one or more
magnetic components embedded 1n said alignment pad are
covered by one or more caps.

7. The apparatus of claim 1, wherein said one or more cups
serve as a receptacle for a beverage container.

8. The apparatus of claim 1, wherein said magnetic com-
ponents 1n said alignment pad and said magnetic alignment
part in said one or more cups have equal diameters.

9. A drinking game apparatus, the drinking game apparatus
comprising;

an alignment pad, adapted to provide a plurality of cup

arrangement patterns, wherein the entire top surface of
said alignment pad 1s flat and smooth;

one or more magnetic components embedded 1n said top

surface of said alignment pad;

one or more cups, wherein each of said cups has

a position on said alignment pad corresponding to one of

said magnetic components,

wherein said magnetic components are spaced apart from

cach other by a nm diameter of said one or more cups;
and

a magnetic alignment part centrally embedded in a base of

cach of said one or more cups, wherein said magnetic
alignment part 1s configured to magnetically couple with
one of said magnetic components 1n said alignment pad
when said magnetic alignment part 1n said cup 1s proxi-
mate one of said magnetic components in said alignment
pad 1n order to magnetically hold said cup in position
and to align the cups so that their rims tend to stay 1n
contact for game play,
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wherein said alignment pad 1s configured to be rolled up
into a free standing cylindrical storage sleeve 1n which
said one or more cups may be stowed.

10. The apparatus of claim 9, wherein said magnetic align-
ment part 1s mtegrally formed 1n said base of said cup.

11. The apparatus of claim 9, wherein said magnetic com-
ponents 1n said alignment pad and said magnetic alignment
part 1n said one or more cups have equal diameters.

12. The apparatus of claim 9, wherein said alignment pad 1s
used to align one or more drinking game components in
relation to one another.

13. The apparatus of claim 9, wherein said one or more
magnetic components embedded 1n said alignment pad are
covered by one or more caps.

14. The apparatus of claim 9, wherein said one or more
cups serve as a receptacle for a beverage container.

15. A drinking game apparatus, the drinking game appara-
tus comprising;

an alignment pad, adapted to provide a plurality of cup

arrangement patterns, and configured to be folded along
cight folding notches into a free standing polygonal
storage receptacle, wherein the entire top surface of said
alignment pad 1s tlat and smooth;

one or more magnetic components embedded 1n said top

surface of said alignment pad;

one or more cups, wherein each of said cups has

(1) a position on said alignment pad corresponding to one

of said magnetic components, wherein said magnetic
components are spaced apart from each other by a rim
diameter of said one or more cups; and

(2) amagnetic alignment part centrally embedded 1n a base

of each of said one or more cups,

wherein said magnetic alignment part 1s configured to

magnetically couple with one of said magnetic compo-
nents in said alignment pad when said magnetic align-
ment part 1n said cup 1s proximate one of said magnetic
components 1n said alignment pad 1n order to magneti-
cally hold said cup 1n position and to align the cups so
that their rims tend to stay in contact for game play.

16. The apparatus of claim 15, wherein said magnetic
alignment part 1s integrally formed 1n said base of said cup.

17. The apparatus of claim 15, wherein said magnetic
components in said alignment pad and said magnetic align-
ment part 1n said one or more cups have equal diameters.

18. The apparatus of claim 15, wherein said alignment pad
1s used to align one or more drinking game components 1n
relation to one another.

19. The apparatus of claim 15, wherein said one or more
magnetic components embedded in said alignment pad are
covered by one or more caps.

20. The apparatus of claim 15, wherein said one or more
cups serve as a receptacle for a beverage container.
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